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GEI^Ei^L INTRODUCTION 
1 
INTRODUCTION 
(A) Historical Background 
The study of photochemical reactions involving organic 
compounds is one of the roost expanding area of chemical research. 
Perhaps because these reactions provide an important synthetic 
method for preparing chemical compounds of biological interest. 
The current literature is being flooded by photochemical reac-
tions. 
The pioneering synthetic and mechanistic contributions 
from the laboratories of Professor Barton, Hammond, Zimmerman, 
Yang and others sparked off a large number of organic chemists 
and world over effort was made to explain the processes initia-
ted by electromagnetic radiation. Only a cursory examination of 
the current literature in the chemical journals is sufficient to 
show the importance of photochemical reactions. Indeed it is 
an uphill task togather existing knowledge of photochemical re-
actions so as to have an exclusively upto date coverage because 
of rapid development of the discipline. An attempt, has, how-
ever been made to survey the literature confining the area only 
upto the compounds which contain carbon nitrogen double bond. 
The behaviour of the first excited state has opened an 
entire new area of chemical reactions, oorae of these reactions 
2 
behave in a similar way In solutions. For example, an under-
standing of the behaviour of free radicals in solution provides 
an excellent background for the photochemists. 
Photochemical reactions of organic materials have been 
known since ancient times. The early Greeks and Romans recog-
nised that dyestuffs fade when left in sunlight and that sunshine 
is essential for the growth of plant and plant like materials. 
Howevf r, hardly any investigation was made into the effect of 
solar energy on the every day life of man, until recently 
Stephen Hales, the noted Englishman, first described the nature 
of photosynthetic process. Since his brilliant researches 
around the turn of the 18th century, chemists and physicists, 
alike hive come to look upon photochemistry as an important and 
most interesting factor affecting man and his environment. 
Stark, Plank, and the ingenious Albert Einstein have all 
contributed to th'^  theoretical understanding of the light waves 
and their effects on molecular species. Each has attempted, in 
his own way to understand the processes involved when a chemical 
compound reacts because of photoirradiation. About 1900, 
Ciamician, an Italian and Silber, a German, collaborated in a 
series of scientific publications, which showed that the organic 
chemist can expect many and various modes of behaviour from 
organic compounds upon irradiation. From their researches has 
developed most of the present day field of organic photochemistry. 
3 
Historically, photochemistry has grown sporadically. 
At times researches in the discipline of photochemistry were 
abundant and intellectual development of the science, rapid and 
sophisticated. During other periods, certain new reports 
appeared. Currently the studies of photochemical systems are 
very fashionable and investigations of photochemical reactions 
are numerous. 
Some of the results obtained during the period 1900 to 
1940 were theoretically and empirically important. During this 
period Einstein postulated that for a compound to react photo-
chemically a light absorption process must occur. The concept 
of quantum yield was proposed and the Franck-Condon principle 
was developed. The kinetics of photochemical chain processes, 
the derivation of the Einstein law of photochemical equivalence 
came to light during this period. 
During 1940 to 1958, the emphasis was on the development 
of gas phase photochemistry. Due to the brilliant researchs 
carried out in the laboratories of W.A Noyes Jr., and F. Blacet, 
gas phase photochemistry became a sophisticated science. 
Schonberg and Mustafa, working in Egypt, provided most 
important discoveries in solution phase photochemistry. Many 
pioneering investigations of photochemical dimerization reac-
tions, photochemical addition reactions and photochemical abstrac-
tion reactions laid the ground work for the mechanistic approaches. 
4 
Recently, photochemistry has attained a new popularity. Just 
as organic chemists are generally no longer satisfied with only 
identifying products and improving yields of chemical reactions, 
so also photochemists have become interested in mechanisms of 
photochemical reactions, Photochemists now desire to describe 
and to trace the exact reaction pathway of a molecule from the 
initial light absorption to the final product formation. Al-
though it appears a difficult task. 
Photochemists, have been partially successful, however in 
understanding very specific parts of very specific solution 
phase or gas phase photochemical reactions. The spectroscopic 
studies have also helped the photochemist to define and to des-
cribe those processes that result in light absorption and degra-
dation of excited electronic states, whereas the free radical 
analysis has helped to describe what happens to organic molecules 
after they have absorbed electomagnetic radiation. Physical 
and spectroscopic principles have been tentatively applied to 
organic molecules. 
(B) Theoretical Background 
The energetics of light absorption were first described 
by Einstein and Max Plank. In 1901, Max Plank postulated in order 
to explain certain experimental observations of black body radia-
5 
tions that light is emitted and absorbed in specific energy 
units called quanta. The Einstein law of photochemical equi-
valence, a direct result of Planck's quantum postulate states 
that ideally each absorbed quantum of light energy should cause 
one molecule to undergo a change although the exact reaction 
undergone by the molecule after light absorption is difficult 
to be specified. In the ideal photochemical reaction, one 
molecule absorbs one quantum of light energy to produce product. 
Such a process may only involve the electronic energy levels. 
The energy transmitted to the molecule is proportional to the 
wave length of light being absorbed and is related to the fre-
quency and hence the wave length of the absorbed radiation. 
E = h\) = he /> (i) 
-27 E = i^ nergy in ergs, h = Planck's contant (6.62 x 10 ergs sec) 
-1 
= frequency of light absorbed in Cm , and = wavelength of 
absorbed radiation. 
Putting equation (i) in molar terms and making the 
appropriate conversions, one finds that absorption of one 
23 
einstein of light (6.023 x 10 quanta or/lmole of light quanta) of 
5000°A (20,000 cm"^) imparts an equivalent of 56.9 KCal/mole to 
the system by energy absorption, while absorption of 1 einstein 
of light of 3000°A (33, 333 cm"'') imparts 9^ .6 KCal/mole to the 
6 
absorbing material. Since bond dissociation energies for 
carbon covalent bonds are generally in the range of 100 KCal/ 
1 o 
mole , absorption of ultraviolet radiation of 3000 A is often 
sufficient to cause the dissociation of single carbon covalent 
bonds. 
Lambert found that absorption of monochromatic light, 
is exponentially related to the thickness of absorbing material, 
1 = 1 e"^ "" (ii) 
X O 
where I = incident light intensity, I = excident light 
intensity, a = a constant, characteristic of the material doing 
the absorbing and wavelength of light being absorbed, x = 
thickness of the layer of absorbing material. Shortly after-
wards Beer found that with solutions, the constant a, is 
directly related to the concentration of the material absorbing 
the light. Thus the Beer-Lambert law of light absorption was 
proposed. 
log I / I = abc (iii) 
o 
a = constant characteristic of the absorbing material and 
wavelength, b = the path length of the solution and c = the 
concentration of the solutions in gms/lt. 
7 
The general Beer-Lambert law describes the quantitative 
aspects of light absorption. It states that the amount of 
light absorption at a single wavelength is directly propor-
tional to the absolute concentration of the absorbing material. 
If the concentration is given in moles/lt, then Beer's law 
becomes 
log I / I = A = 6 be (iv) 
where is the molar extinction coefficient of the molecule at 
one particular wavelength and A, the absorptivity. Generally, 
ultraviolet and visible spectra are reported with the molar 
extinction coefficient, £ , measured at wavelength of light 
of maximum absorption \ 
Many photochemical reactions involve the hemolytic clea-
vage of carbon covelent bonds. Since the occurrence of most 
photochemical processes is caused by ultraviolet rather than 
visible or infra red radiation, the question, why do not all 
covalently bound carbon compounds decompose when illuminated 
v/ith radiations of these wave length, becomes then a question 
of light absorption and energy degradation. Since light absorp-
tion is a prerequisite to photochemical reaction, some compounds 
do not photochemically decompose, because they fail to absorb 
light. Other molecules fail to undergo rapid photochemical 
dissociation because stable excited states are formed. Energy 
8 
degradation and reaction from these stable states is often the 
preferred mode of energy dissipation. 
The practical applicability of the Einstein law of photo 
chemical equivalence that one molecule reacts chemically per 
absorbed quantum, has been tested frequently and it has been 
found that very few compounds react to give one, but only one 
molecule of reaction product per absorbed quantum. Instead, 
chemical reactions frequently give more than a molecule of 
product per absorbed energy quantum or at times much less than 
a molecule of product per absorbed energy quantum. 
Owing to the work of Bodenstein and co-workers, a revised 
version of Einstein law of photochemical equivalence has been 
proposed. Essentially this revised version states that even 
though photochemical processes may require but 1 quantum of absor-
bed radiation per molecule the overall yield of products derived 
from a photochemical reaction depends on the secondary reactions 
of the system involved. Therefore, a new term is defined, the 
quantum yield, 0, from the revised photochemical equivalence 
law of Einstein. 
0 = No. of moles of product produced / No. of einstein of 
(or reactant consumed) / light absorbed 
In a practical sense, the concept of quantum yield is more 
meaningful than the law of photochemical equivalence, because 
9 
one can easily measure the concentration of reactants or pro-
ducts. Quantum yields can be observed and generally varies 
from 10 to 10 . Quantum mechanical interpretations of mole-
cular spectra were necessary prerequisites to the development of 
mechanistic photoorganic chemistry. By the 1940's the ground 
work of quantum mechanics had been laid, and some photochemical 
occurrence could be interpreted in quantum mechanical terms. 
In essence, generally speaking the reaction pathways describing 
species by species transformation from reactants to products 
were discovered but in the very simplest cases, the possibility 
of following the reaction electron by electron also existed. 
With the aid of the molecular spectroscopy and quantum mechanics 
the photochemist could give the microscopic process involved in 
the light absorption and the resulting energy transformations. 
For example, photochemists knew that absorption in the central 
ultraviolet region of the spectrum by ketones and aldehydes 
results in the excitation of a particular bond. From an under-
standing of these electronic transitions, photochemists can now 
predict which reactions would occur when excited states of an 
aldehyde or ketone degraded to normal ground electronic state. 
Because most photochemical reactions require radiation of 
sufficiently short wave length to cause electronic transitions, 
photochemical reaction mechanisms generally involve free radical 
intermediates. Chain reactions are normally characterised by 
10 
free radicals, and analogies between "ground state" free radical 
processes initiated by normal free radical initiators, such as 
peroxides and azo compounds, and photochemical reaction processes 
are also taken into account. 
In summarizing this introductory part, it may be said 
that ultimate goal of the photochemist is to describe the total 
species by species changes from the initial light absorption to 
product formation. 
The processes occurring during photochemical reaction 
can be classified in two groups. Those processes that involve 
the actual initiation of the photochemical reaction, that is the 
processes of excited state formation due to light absorption are 
called primary processes. In practice, however, primary photo-
chemical processes are those which can occur only as a direct 
result of absorption of a photon by the molecule. The primary 
photochemical process is said to end when the molecule disso-
2 
elates or is returned to a normal state . Secondary processes 
are those reactions involving the fragments from the primary 
processes or those spectroscopic transpositions of the excited 
molecule which ultimately results in ground state, normally 
reactive products. 
11 
(C) General Photochemical Processes 
For the complete description of the mechanism of a reac-
tion it is important to identify three general steps, namely the 
initiation of the reaction sequence, the continuation or pro-
pagation of the reaction sequence and the termination of the 
reaction sequence. For a photo initiation process it is impor-
tant to find the species involved in the absorption process and 
its excited state, then the course of the reaction through primary 
steps should be known. Finally the question how do all the 
molecule:; return to a normally reactive state should be looked 
into. 
3 
Noyes et al defined the primary photochemical process 
as "the series of events beginning with light absorption by a 
molecule and ending either with disappearence of the molecule 
or with a return of the molecule to some ground state". 
Secondary photochemical processes are said to include chemical 
reactions of the excited state or the segments produced there-
from. After light absorption, molecules find themselves in 
state of shorter life time than normal. Molecules in the ex-
cited state are generally highly reactive and they tend to 
revert to normally reactive ground states as soon as possible. 
On the molecular basis, a single chemical species can degrade 
itself to. a normally reactive ground state by one of these 
12 
general pathways. I'lrst the molecule can undergo chemical 
reaction from the excited state to give ground state products. 
Second, the excited molecule can lose its energy by a process 
exactly the opposite of light absorption. This process may be 
a radiative process, in which light of the same, or nearly the 
same wavelength as that absorbed is emitted or the process may 
occur without radiation via collisional or other deactivation 
pathways. 
Photochemical secondary processes are divided 
into six general areas, namely, photochemical elimination and 
decomposition reactions, photochemical addition and dimerization 
reactions, photochemical atomic abstraction reactions, photo-
chemical rearrangement reactions, photochemical substitution 
reactions and finally, photochemically induced chain reactions. 
As the work described in the subsequent pages is mainly concerned 
with th • compounds containing carbon-nitrogen double bond, the 
discussion will now be limited mainly to these compounds involv-
ing cases related to above described photochemical reactions. 
(D)(i) Photochemistry of carbon nitrogen double bond compounds. 
One of the most active areas of organic photochemistry 
has been the study of systems which possess a carbonyl group ~ . 
As a result of these studies the photochemical transformations 
of organic molecules containing this functional group have been 
13 
7 
categorised into a number of primary photochemical processes . 
Although the light induced reactions of carbon-nitrogen double 
bond compounds have been the subject of investigations since the 
late nineteenth century, this area of photochemistry has only 
recently been subjected to more regrous studies with modern 
techniques now available to the chemists. As a result, our know-
ledge of the photochemistry of carbon-nitrogen double bond is 
mainly qualitative , while not much is available in terms of quan-
tum yield data and kinetic studies. 
It is known that irradiation may lead to isomerization, 
prototropy, rearrangement, cycloaddition, oxidation, hydrolysis, 
cyclization, photoreduction and photoalkylation. The large number 
of photochemical reaction which are known are found to be asso-
ciated with carbon-nitrogen double bond, and these reactions 
have commonly been treated as a group of separate entities, only 
recently attempt have been made to classify them in some fashion. 
The present introduction part which covers recent literature 
survey provides a summary of the photochemical transformations 
of C-N double bond. 
(ii) Photoreduction 
Among the most common reactions of organic compounds 
containing the carbonyl chromophere, upon irradiation in solvents 
containing readily abstractable hydrogens is photoreduction^" . 
14 
The photoreduction of benzophenone and related ketones occurs 
readily via abstraction of hydrogen from alcohals and other 
hydrogen donars by the excited carbonyl compound. Although the 
photochemical reactions of compounds containing a carbon-nitrogen 
double bond have received less attention than those containing a 
carbon-oxygen double bond, reaction analogous to the photoreduc-
16 
8-15 tion of the carbonyl group have been observed . The photo-
reduction of benzophenone-imine in 2-propanol to benzhydrylamine 
was proposed to occur by a mechanism similar to the photochemical 
17 
reduction of benzophenone 
0 
K 5 II 
(Ph)„C = NH + CH^CH - ^ CH^CCH^ + (Ph)^CHNH„ 2 3 f- 3 3 2 2 
OH 
3 
9 10 
Later work by Padwa and Fischer showed that imine 
photoreduction do not involve excited states of the imines at all. 
These workers found that the irradiation of a series of benzal- ' 
dehyde-II-alkylimines in alcoholic solvent afforded dihydrophoto-
9 dimer . 
"^X . NR - _ i l | _ ^ ArCH - NH 
4 5 
15 
Although the reaction bears analogy to aryl ketone 
photoreduction, the data obtained indicated that the reaction 
is quite different mechanistically in that it did not involve the 
excited states of the imine as intermediates in the reaction. 
The facts derived from above reaction were (1) while direct irra-
diation of benzaldehyde N-alkylimines proceeded readily in 95% 
ethanol, the imine is not photoreduced in 2-propanol a solvent 
10 
which is very effective in photoroducing benzophenone . Photo-
reduction proceeded readily, however when 2-propanol was diluted 
with water and gave dihydrodimer (5) and acetone. (2) In marked 
contrast to the substituent effects noted in the aryl ketone 
system, imine proceeded smoothly without apparent effect of subs-
tituents on the aromatic ring. (3) Excitation with 2537 A light 
did not result in photoreduction, whereas with 3130 A light, 
smooth photoreduction occurred. It is interesting to note that 
photoreduction of the closely related benzophenone-N-benzylimine 
system (6) gave the corresponding amine (7) as opposed to photo-
hydrodimer. This result is radily accommodated in the proposed 
mechanistic framework. 
Ph 
Ph 
N - R ^ PhCHNHR 
6 7 
16 
The tendency of the imine radicals to either dimerize or 
to disproportionate is reflected not only in the photoreduction 
sequence, but also in the reduction of the imines by reaction 
with ketyl radicals generated by chemical means. This effect 
parallels the well documented increase in disproportionation to 
coupling ratios of free radicals as they change from primary to 
tertiary. 
(iii) Photoalkylation 
The photoalkylation of imine has been studied in detail, 
18 
and a general reaction mechanism , very similar to the photo-
reduction scheme has been suggested. The photoalkylation reaction 
of many carbon-nitrogen double bond containing systems can be 
generalized by the following equation. 
C = N -^~*: ^C = N 
y^ R'CH20H ^ 
R CH^R' 
In most cases R = H , but examples where R= alkyl and 
18 R = CI are also known . Some of the examples reported in 1 
-, . 18 19-24 
literature are discussed in detail elsewhere ' 
(iv) Photoeliminatibn 
Studies of the photochemistry of ketones that possess a 
hydrogen bearing carbon have shown that two major reaction path-
17 
ways are available. The first involves a photoelimination 
reaction, commonly called the Norrish type II cleavage to 
yield olefins and smaller carbonyl compounds, and second 
involves the formation of cyclobutanols . Both reactions are 
intramolecular associated with hardly any side reactions and are 
generally assumed to proceed through a common biradical inter-
mediates formed by internal hydrogen abstraction from the n-
excited state. Stermitz has recently reported that 2-substituted 
quinolines bearing a hydrogen to the C=N undergo photoelimina-
tion in a similar manner to the well known Norrish type II 
27-29 
cleavage of carbonyl coraoounds 
CH^CH^CH^R 
,,, ^  + RCH = CH^ 
The rate of elimination of a series of 2-substituted 
quinolines followed the expected order of ease of abstraction 
of the "V -hydrogen. Those compounds which were found to under-
go photoelimination also exhibited a McLafferty rearrangement ion 
as the base peak in the mass spectrum. The decrease in quantum 
yields of photoelimination in the presence of oxygen led to 
favour stermitz a diradical mechanism for the photoelimination. 
Also the low quantum yield of photoelimination is consistent with 
the diradical undergoing considerable reverse hydrogen transfer. 
18 
The photoelimination of 2-(2-hydroxyethyl) quinoline (1) 
is an interesting case, since abstraction of a hydroxylic hydro-
gen atom is rarely seen in carbonyl group photochemistry. 
-^9 
2CH2OH 
(1) 
K^^CH 
+ CH^O 
3 
(2) 
Moreover, the high quantum yield observed with this system 
(0 = 0.11) when compared to the alkyl substituted quinoline 
29 
system (0" = 0.0087) was unexpected , The high quantum effi-
ciency may be due to the strong intramolecular hydrogen bond 
from the OH to the quinoline nitrogen atom, which eventually 
results in a proton transfer in the excited state. 
A number of other examples of photoelimination have 
appeared in the literature ~ . Ogata has reported that substi-
19 
30 tuted dihydroisoquinolines undergo an analogous reaction to 
that observed in the quinoline series. Koch and coworkers have 
observed photochemical reactions of keto-imino ethers which 
31 
resemble the Norrish type II reactions of ketones 
(v) Photocyclization 
The study of the cyclization of polynuclear aromatic 
hydrocarbon substituted ethylenes has attracted considerable 
attention over the past several years. Reviews on the photo-
cyclization of stilbene analogs are available and provide a 
most comprehensive and useful source of references for the 
33-35 
subject . Stilbene type cyclizations have also been reported 
35-41 for compounds which contain a C-N double bond . The oxidative 
photocyclization of N-benzylideneaniline to phenanthridine was 
30 31-34 
reported to proceed only in the presence of strong acid ' . 
Acetophenone anils undergo a similar reaction to form 
34 /=^N. 
related heterocycles 
h-i) // \V-y/ \^  
PhCH = NPh > 
N - benzylideneaniline Phenanthridine 
Other ochiff bases were also observed to undergo smooth 
photocyclization in neutral solution containing an oxidant 
(I2 or O^y, 
20 
R, 
r c ; ^ 
Swenton and co-workers have shown tha t N-
(2-propylidene)-2-aminobiphenyls undergo an analogous non-
42 
oxidat ive photocyclizat ion in high yield . The low quantum 
elTiciences observed with these photocyclizations may be a t t r i -
k )^ 
- > 
buted to a very facile syn-anti photoisomerization, thereby 
reducing the quantum yield of cyclization. 
Electrolytic processes in six and seven membered hetero-
cycles which contain C - N double bond have been the subject of 
43-48 
a number of studies , while many of these reactions have 
little novelcy, the synthetic applications of these photoreac-
tions could be exploited, particularly in the alkaloid field. 
21 
(vi) Photofragmentation 
The Norrish type I reaction or oO -cleavage is a common 
19 
photochemical reaction of carbonyl compounds . The photo-
chemical type I cleavage of cyclic ketoimino ethers, which 
structurally resemble 2 cyclopentenone and 2-cyclohexenone has 
25 
recently been described . In these examples, oC -cleavage was 
found to occur to the complete exclusion of photodimerization 
or cycloaddition to olefins, 
A wide variety of photoreactions appears to be initiated 
by cleavage of a bond adjacent to the C-N double bond. These 
processes are analogous to the Norrish type I cleavage reactions. 
There seems to be only limited information on the nature of the 
excited states in these reactions. Some appears to be sensi-
tized by triplet energy transfer agents, however characterization 
of the intermediate has generally ignored. Clearly more work 
is needed to determine the nature of the reacting species. 
The photoisomerization of carbodiimides to cyanamides 
49 
constitutes a rearrangement reminiscent of tie photochemical 
50 isomerization of ketoneimines into nitriles . Both processes 
can be rationalized by an oC-cleavage reaction. A similar type 
av< 
52 
51 
o f c l e a v a g e h a s been o b s e r v e d t o o c c u r w i t h h y d r a z o n e s and 
a z m e s 
22 
R^ N = C = NR^ 7> ^~R^N = C =*N 'R^J s- R^R2NC^=N 
R2 
(vii) Photorearrangement 
Studies of the photochemical isomerizations of five-
membered heterocyclic ring compounds which contain a C~N double 
bond have received considerable attention in recent years. 
Photoisomerizations involving interchange of the positions of 
two ring atoms has been demonstrated for many of these reactions. 
A ring contraction-ring expansion process in these reactions was 
first demonstrated by Ullman and Singh for the photoreactions of 
53 3,5 diarylisooxazoles to 2,5-diaryloxazoles . The photo behaviour 
of azirine was found to be controlled by the wavelength of the light 
used. With 3130 A light azirine rearranges almost quantitatively 
to oxazole, whereas 3340 A light causes rearrangement to isoxazole. 
The formation of the isooxazole was suggested to occur via the 
n- IT state of the carbonyl chromophere. Oxazole formation, on 
the other hand was attributed to selective excitation of the 
n-TT state of the azirine ring 
^ 0 
.Ar 
• 0 y 
N o ^ r ^ • 
3 3^0° A ^ ^^r 
? 1 ^ Q % 
^ 
Ar 
( i s o o x a z o l e ) ( A z i r i n e ) ( 2 , 5 , c i i a r y l o x a z o l e ) 
Analogous r i n g c o n t r a c t i o n - r i n g e x p a n s i o n sequences 
n i c e l y accommodate t h e major p r o d u c t s p roduced i n t h e p h o t o -
5A-56 i s o m e r i z a t i o n of o t h e r f i v e membered h e t e r o c y c l i c r i n g s 
For example t h e c o n v e r s i o n of ( A ) t o (B) and (C) t o ( D ) shown 
57 be low can be r a t i o n a l i z e d i n a s i m i l a r f a s h i o n 
:H-
I 
CH. 
CH. 
CH-
(A) (B) (C) (D) 
These are some of the important photochemical reactions 
involving C-N double bond. A general outline of these reactions 
is described above in order to understand the ways carbon 
nitrogen double bond compounds may be photochemically exploited. 
Since the v/ork described in the following pages is m.ainly concerned 
24 
with schiff oases, now the attention will be focussed on the 
existing literature on the schiff bases, particularly the 
studies mainly concerning oxidation, photolysis, hydrolysis and 
other related reactions. 
After a thorough survey of the existing literature, it 
appears that much work has been done on the hydrolysis of Schiff 
bases. Many studies have been carried out to study the kinetics 
and mechanism of the hydrolysis of schiff bases. Kinetics of 
photolysis of schiff bases has been studied very often. 
Kinetic investigations have been carried out for the 
58 
hydrolysis of 2-hydroxy benzalanil ine in ethanol-water mixture 
The rate of hydrolysis of 2-hydroxybenzalaniline (1) was followed 
spectrophotometrically a t 430 nm. The ra te was described by the 
equation (A). 
k = /~2.3 xe / t (2a - xe )Jlog / axe + x ( a-xe)_7 
/ a(xe - x)_7 
where a i s concentration of (1) and x of PhNHp. Rate constants 
increased as the concentration of H„0 increased and they were in 
-2 -1 
the order of magnitude of 10 m . The process leads to an 
equilibrium and there was no relation between the equilibrium 
constant and the concentration of H„0. The activation energy and 
heat of reaction were 7.05 KCal/mole and 6.52 KCal/mole respec-
tively. Kinetics of hydrolysis of Schiff bases with an intra-
25 
molecular hydrogen bond has also been studied at 25-50 C and 
hydrolysis equilibrium constants were determined for azomethine 
schiff bases. It was observed that dependence of reaction 
equilibrium constants on the pH of the medium passes through a 
maxima, hence kinetic experiments were conducted at pH 6, in the 
area of the maximum rate of the process. The introduction of the 
electron donar substituents, NMep, OH, Me, OMe into the para 
position retards the reaction rate. Electron acceptor substi-
tuents (Br, CI, I, COMe, CO^Me, CO^H and NO^) accelerated the 
reaction. The introduction of substituents into the meta position 
has a lesser effect, apparently because of inductive effect, 
60 
Padwa, Bergmask, and Peshayan have studied the photo-
reduction of N-alkyl-benzylidenimines, They showed that the 
mechanism and the scope of the photoreduction of some aryl-N-
alkylimines in 95?^  ethanol afford dihydrophotodimer whereas, 
irradiation of several benzophenone N-alkylimines gives the 
reduced benzhydrylalkylamine. The excited states of the iraines 
were not reactive intermediates but instead ketyl radicals were 
clearly implicated as the active reducing agent. These ketyl 
radicals were derived from carbonyl compounds present in the reac-
tion mixture as an impurity, an added sensitizer or as a photo-
graded species. Comment is also made regarding the relevance of 
these results to previous reports of imine photoreduction and 
photoalkyJ.ation. 
26 
Simonova, Prokhoda and Bazov prepared PhCH:Nph and 
0-OHC^H,CH:NPh (l) and hydrolysed them photochemically. In the 
thermal hydrolysis of (l) in alcoholic solution containing ^.7% 
H O , 0, or air retarted the hydrolysis after removal of 0 or air 
hydrolysis was complete. (1) was hydrolysed quickly in the 
presence of UV light. The quantum yield of photohydrolysis was 
increased by decre;=isinp the wavelength of the light. The quantum 
yield depended on the colored fjrm of (l), in which H from OH 
migrated to N. 
opecific physico chemical characterization of some schiff 
62 bases WMS carried out by Abderreizak, Aicha and Kaissa . These 
workers studied the kinetics of hydrolysis of phCH:NC^H,R 
/ I R = pCl or m - NO^ (ll)_7. It showed that the course of the 
reaction was pH dependent, at pH 13.50 and 7.50, a linear rela-
tion between substituents and reaction constants was observed for 
these compounds, whereas unier acidic conditions there was no 
correlation due to competition between several mechanisms. 
63 
Abderrezzak, Montheard and Tirouflet have studied the 
mechanisifi of the hydrolysis of schiff bases. The pH dependence 
of the kinetics of the hydrolysis of pHCH:NC^H^x /~I,x=pOMe, H, 
-Cr(CO)^, p-CN, m-CN_7 and the schiff bases (ll), (ill), (IV) and 
(V) indicated that the rate determining step in acid was attack 
by H O on protonated base. 
27 
•N'-'^ CK =Nph 
CH = Nph PhCH = N 
l<y 
(ii) (iii) (iv) 
,CH = Nph 
• ^ x - ^ 
<S) 
(v) 
In weukly basic media HO attacked the protonated base, 
wnile in strongly basic media HO attacked the free base. The 
substituent effect on the hydrolysis of (1) and the effect of 
the eleccronegativity of the pyridyl group on the hydrolysis were 
also discussed. 
Cupric ion protonated hydrolysis of schiff bases 
derived from salicylaldehyde and aliphatic amine has been 
64 
studied by P'icDonnell, Michailidis and Martin . They showed 
that the above reaction proceeds by the same mechanism as hydro-
lysis of benzaldehyde analogs with rate limiting carbinolamine 
intermediate denydration below ,^pH 3, and rate determining 
28 
above tiiis pH. The r-ite increase is due to nucleophilic 
hydroxide ion attack on dipolar ion structures. Direct evidence 
is provided for the absence of a kinetic template mechanism in 
cupric ion complexes. Effect of medium on the photochemical 
properties of some schiff bases has been studied by Lexa, Marie 
and Gilbert . The IR, UV and visible spectra of salicylidene 
aniline and salicylidene-m-toulidine were compared in fluid or 
solid solutions and as thin crystals at room temper.sture and at 
low temperature. The synthesis of the salicylideneaniline m.p. 
51 C an^ i salicylidene-m-touledene, m.p. 41.5 C is described. The 
spectra were deterrnined and Beer's law was verified in the range of 
-2 -5 
concentration 10 -10 h at room temperature in MeOH and CHCl . 
The results were found to be in good agreement with the known 
behaviour of the studied compounds. An irreversible photochemical 
reaction was observed without coloration in solid solutions at 
room temperature. 
Mechanism of oxidation of schiff bases to oxaziranes by 
peroxy acids in various solvents has been studied in great detail 
66 n 
by Madan, Vershal and others . Hammett r values for peroxy 
benzoic acid oxidation of two se r ies of schiff bases para-
subs t i tu ted N-benzal-tert-butylamines and N-p-nitro benzal subs-
t i t u t e d benzylamines, were -1.75 and -0.98 respect ive ly . The 
small solvent k ine t ic isotope effect , ac t iva t ion parameters in 
one case, -alongwith the P values , suggested a concerted mechanism 
29 
pictured as nucleophilic displacement of the C=N bond of the 
schiff base on the peroxy oxygen. The mechanism described by 
these workers was based on the work done by the earlier 
workers ' . Tney porposed that peroxy acids oxidize schiff 
base I to oxaziranes 11 in a reaction with external resemblance 
to the oxidation of alkenes to epoxides. 
.CH = MR 
// W / \\—CH - NR 
0 
II 
X = H, R = t C^ Hg 
69 
It was predicted by Edwards that the oxidation of C=N 
with peroxy acids would be nucleophilic displacement on oxygen 
70 through a cyclic transition state, Emmons also mentioned the 
cyclic transition state or an alternative addition of the peroxy 
acid to the schiff base 1 to give III followed by internal nucleo-
philic displacement of the basic nitrogen atom on the peroxide 
bond to give II 
Ar'CO H ArCH - NR ""^  ^ ^ 3 ^ ArCH - NHR ArCH -,NR + Ar'CO' + H 
OCO,^ Ar' 
III 
\ / 
0 
II 
Q 0 
A kinetic study of the oxidation of various schiff bases 
to oxazira:Tes in t-butyl alcohol and other solvents was under 
taken to determine a probable mechanism. As found by these 
71 
authors , m-chloroperoxybenzoic acid was the convenient choice 
to oxidize schiff bases to oxazirane in high yields. 
The rates of oxidation of schiff bases with peroxy acids 
in t-butyl alcohol and other solvents were followed by dis-
appearance of schiff bases as determined by UV absorption at 325 
to 359 mu, depending on concentration of schiff base. In t-
butyl alcohol, Beer's law was followed by all compounds except 
-3 
Tor a s l i gh t deviation a t high concentrations 5 x 10 M of 
N-p-nitrobenzol-rn-chlorobenzylamine compound. Pseudo f i r s t 
order spectrophotometric ra te constants for oxidation of schiff 
bases with peroxyacids ( large excess) were calculated from the 
in tegra ted form of the differ .^ntial equation and the second order 
dx/dt = k^^g (a-x) 
rate constants were calculated by the integrated form of the 
differential equation 
dx/dt = k2 (a-x) (b-x) 
Tne l i n e a r i t y of the pseudo f i r s t order p lo t for the oxidation 
of N-p-nitro benzal-t-butylamine (A) with m-chloroperoxybenzoic 
9 1 
acid (B) indicated the reaction as first order with respect 
to (A). The rate constant was found to be independent of the 
initial concentration of (A). 
The second order rate coefficient calculated from the 
pseudo first order rate constant (24.0 x 10 mole Sec ) with 
initial concentration of (A) 2.30 x 10 M and (B) 2.50 x 10 "^M 
ct greed well / the value 25.6 x 10 '' mole Sec . I t was on thii 
basis demonstrated tha t the oxidation followed second order 
k ine t ics a t lov/ concontivjtions of ( B ) . 
n f f t c t of ( B ' ) was measured under pseudo f i r s t oraer 
conditions ano i r \vas found that a l l i i inetic runs in the pre-
sence of (B) sa t i s fy a pseudo f i r s t order equation even ^lirien 
the concentration of (B) i s comparable to that of ( A ) , and th i s 
fact was ra t iona l ized in t h e i r s tudies by these authors . Since 
the react ion v/as found to be f i r s t order each in (A) and (B), 
the observed ra te law v/as jlven a s , 
" - - = ^ /'A J/'B 7+ K A A 7/"B 7^ + K^ ' /"A 7 / ' B 7 / " B ' 7 
dt _ - - - _ _ _ _ a -
/ B'_7 = ra - chlorobenzoic acid. 
The effect of pka on the oxidation v/as also demonstrated 
and i t was suggested tha t i t has l i t t l e effect on the ra te of 
oxiaat ion. Since pka for / B_7 7.5 in water i s near that of the 
benzoic acid, the ca t a ly t i c effect of the oxidizing acid was 
Q 2 
neor ly e ' |u '1 to tha t of the s u b s t i t u t e d benzoic a c i d , BH. 
Takirxg t h i s f a c t i n t o account the o v e r a l l r a t e law reduces to 
- d/ A 7 
- ^ — : i — = Ko /"A / / " B 7+ K/"A ir^ ir^ + BH 7 d t u _ _ _ _ _ _ _ _ _ 
which in tu rn , was the form of 
•^^- - (a-x)(b->c) / " K Q + K (a+c) 7 d t _ -
Electronic effects were also looked into on the basis 
of correlation between log k and Hammett P values, it was found 
that on that basis reaction was facilitated by the electron 
releasing: groups on both substituents of the schiff bases. The 
Hamrriett plot for substituted benzoic acid displays a positive 
slope with a P value of 0.78. Therefore, the reaction was acce-
lerated by electron v/ithdrawing groups on the peroxy acids. 
Activation parameters were deternjinea for the oxidation 
of (A) with (b), by the usual plot of log k Vs - for a tempera-
ture range of 25-^5 C. The energy of activation and entropy of 
activation were found to be 5.0 KCal/mole and -47 eU respectively, 
The authors on the basis of above results suggested a mechanism 
favouring the kinetic studies. 
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Photoreduction of compounds containing C=N double bond 
by alcohols, amines and hydrocarbons has been studied by 
72 Cohen and Baumgarten . The compounds taken were mainly Benzo-
phenone. The reaction sequence was given as 
RCH NH^ > RCH = NH ^ RCH = 0 (1) 
R^CHNH^ > R2C = NH ^ R^C =0 (2) 
HR'CHNHCHRR' > RR'C = NCHRR' > RR'C = 0 + 
H^NCHRR' (3) 
Study of rates of photoreductions was informative. Pri-
mary amines which contained C-H were generally more reactive 
than the common photoreducing agent, 2-propanol. The high 
reactivity of the primary amines was not affected by dilution 
down to low concentration (1M in benzene) allowing ready photo-
reduction in such solutions for synthetic purposes. The reac-
tivity of tertiary amines was markedly increased on dilution with 
benzene. The increased rates in dilute tertiary amines corres-
pond to more effective abstraction of hydrogen by the excited 
ketone than from the alcohol and the other amines. 
Reactions analogous to those for photoreduction in 
alcohols may be written as. 
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• 
(C^HJ^C^O + RR'CHNH^ »• {C^ti^Y^COE + RR'CNH^ (4) 
(C.H )2C=0+RR'CNH2 • (C^H^)2C0H + RR'C = NH (5) 
2(CgH^)2C0H-->(C^H^)2 C — C (C^H^)2 (&) 
OH OH 
RR'C = NH + RR'CHNH^ ^RR'C = NCHRR' + NH^ (7) 
Photochemistry of quinoline and some substituted deri-
73 
Vdtives has been studied by Sterraitz, Wei and CM. O'Donnell 
These studies were carried out in acidic ethanol. The kinetics 
of individual reactions were also studied. The irradiation of 
2-(2-hydroxyethyl) quinoline showed that the reaction was first 
-5 -1 
order and the k was found to be 2.3 x 10 Sec . Irradiation 
of 2(2-Qenterioxyethyl) quinole was also a first order process 
-5 -1 
with k = 1.8 X 10 Sec and similarly the irradiation of 2-n-
butyl quinoline was also found to be a first order process and 
k was obtained as 2.5 x 10 Sec 
Hydrogen peroxide as an Oxidant and its important reactions 
Alongwith Schiff bases, the other important reagent used 
for the present studies is hydrogen peroxide. It is therefore 
necessary to have a general account of hydrogen peroxide, so as 
to ascertain its importance as oxidant in such and other related 
reactions. 
0 5 
Hydrogen peroxide acts as an oxidising agent as well as 
a reducing agent, though it acts as reducing agent only in acid 
soluxions. Chemical reactions with H O are briefly described 
below: 
Hydroi-en peroxide and the other compound both get reduced, 
e.g. with KMnO,, it is observed that both H^Op and KMnO, are 
simultaneously reduced and oxygen comes from both as shown 
below: 
2Kr'lnO^  + 3H2S0^ + b'A^^ > ^ 2^°4 ^  2MnS0^ + 8H2O + 5O2 
Compounds get oxidised by the oxygen derived from the per-
oxide as in the case of ozone, e.g. SOp changes to H SO, etc. 
SOp + HpOp > HpSO^ 
In somf^  react ions i t i s observed tha t some acids form special 
addi t ion products with hydrogen peroxide, e .g . sulphuric acid 
gives persulphuric acid, molybdic acid gives permolybdic acid 
and chromic acid gives perchromic acid, e t c . 
* 
H„KioO, + H„0„ > H„MoO^ + H„0 
2 4 2 2 2 5 2 
H„CrOp + H„0„ *• I-LCrO^ + H^O 
d o 2. d 2 5 2 
I n some r e a c t i o n s , hydrogen of t h e p e r o x i d e g e t s r e p l a c e d by 
m e t a l and- H^O^ i n such casLS a c q u i r e s t he c h a r a c t e r of an a c i d . 
0 6 
Hydrogen peroxide reacts with many inorganic and organic salts 
much in the way of water of crystallization and is then called 
the hydrogen peroxide of crystallization e.g., (NH, )^ CrO£-.H 0 
and {im^)^so^.n^o^. 
O x i d a t i o n of amaioniura s a l t s of s a t u r a t e d f a t t y a c i d s w i t h h y d r o -
7/4 
gen p e r o x i d e has been s t u d i e d by Dakin . The r e a c t i o n sequence 
i s g iven a s 
CH-.CH,,COOH > CH^CHO + C0„ + H„0 
:) ?- 3 2 2 
CH^CHO > CH-,COOH > HCOOH • 00^ + H„0. 
3 3 2 2 
Iv\ny o r g a n i c compounds g e t o x i d i s e d when r e a c t w i t h HpOp 
75 
in the presence of alkali, A well known Radziszewski reaction 
is an example of such processes. In this reaction amides are 
found to be obtained in excellent yields, when nitriles react 
with alkaline H„02. V/iberg demonstrated that the rate of 
reaction of benzonitrile with alkaline hydrogen peroxide showed 
a first order dependence on the concentration of nitrile, hydro-
gen peroxide and the hydroxyl ion. 
Rirther, benzonitrile oxide v/as shown not to be an 
intermediate and it was demonstrated that oxygen comes from 
H^O^ and not from H^ O or OH ion. The stoichiometry of the 
reaction was shown as, 
0 
R - C ^ N + 2H2O2 —^ R - C - NH2 + O2 + H2O 
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From these results Wiberg concluded that the first 
step involved the addition of the hydroperoxide anion (H0„ ) 
to the nitrile group, followed by a fast reaction of the 
addition product, the highly reactive peroxycarboximidic acid, 
with a second molecule of hydrogen peroxide, and accounting 
for the products as follows. 
R - C ^ N + HO: rate determin^^ R - C = N 
2 step 
0 - OH 
^ - f = ^ ' Fast > R - C = N - H . -OH 
0 - OH 0 - OH 
0 
R - C = N - H + H^ O^^  "^^'^ '^^> R - C - NH2 + 0^ + H2O 
0 - OH 
In the presence of metal ions, H^ O becomes a powerful 
oxidising agent. Metal ion catalysed reactions of H 0 
77—fl1 
commenced a t the end of l a s t century, when Fenton described 
the react ion of t a r t a r i c acid with HO in the presence of 
fenous sulphate. Shortly a f t e r t h i s , Ruff ~ reported a modi-
fied procedure with f e r r i c s a l t s . This procedure was pa r t i cu -
85 l a r l y useful in carbohydrate chemistry . In 1953, Haber and 
Weiss proposed a p laus ib le free radica l mechanism for the 
fenton reac t ion . 
^2°2 ^ ^®^^  ^ °^ "^  '^^ ^ ^ "^  ~°" 
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In the absence of organic substrates the hydroxyl 
radical undergoes the following series of reactions. 
'OH + Fe^ "^  > Fe^'^ + ~0H 
'OH + H^O^ > H^O + HO^ 
HO' + H„0^ >*0H + H^O + 0, 
HO* + H„0 > H.O'^  + Q~ 
? 2 :> d. 
0*~ + H^O^ > OH" +*0H + 0^ 
91-94 Because of various biological implications and 
the i r importance as i n i t i a t o r s in polymerisation processes 
the metal ion catalysed decomposition of H„0„ received much 
a t t en t ion during l9AOs and afterwards. Some of the important 
oxidation react ions with HO are given below: 
a) Oxidation of phenols by Hydrogen peroxide: 
Reaction of phenols with H O is catalysed by transition 
metal ions. It is found that in many cases, the products are 
formed as complexes. 
Phenol reacts vigorously in neutral or weakly acid 
solution with hydrogen peroxide in the presence of ferrous or 
98 
ferric salts to yield complex coloured products . The main 
product in the presence of ferrous sats is catechol (i.e. 
hydroxylation product) , together with some p-benzoquinone, 
99 quinol aqd coloured materials . A 39'/o yield of dihydroxyben-
zene has been recorded from the react ion in the presence of 
39 
ferrous sulphate . In addition to catechol (3-^5% yield) 
and trcces of quinol, small amounts of pyragallol (l) and 
101 
purpurogallim (II) are formed 
(I) (II) 
b) Oxidniion of Alcohols and Glycols by hydrogen peroxide: 
It has been found that when alcohols are oxidised by 
102 hydrogen peroxide in the presence of ferrous ions, the 
products are usually aldehydes or ketones. However, depending 
upon the experimental conditions, other products can also be 
obtained such as carboxylic acids, formaldehyde and carbon dioxide. 
Reaction sequence given below explains the formation of these 
products. 
H^O^ + Fe^^ >*0H + Fe^ "^  + OH" 
CH,CH„OH +*0H • CH'CHOH + H„0 
CH *CHOH + Fe (OH)^"^ > CH^CHOH + Fe^^ 
-> D\ 
OH 
40 
C'rLCH(OH) > CH CHO + H^O 
CK^CHO +*0H > CH-,CO + H„0 
CH.CO >-*CH-, + CO 
:> 'J 
•CH^ + Fe(OH) "^  > CH,OH 
3 3 
Cn.OH +'0H ^'CH^OH + H^O 
'CH OH + Fe(OH)'^^ > CH^COH)^ + Fe'^ '*" 
CH2(0H)2 > HCHO + H^O 
A l l y l a l c o h o l was o x i d i s e d to g l y c e r o l by hydro[,en p e r -
o x i d e a t 40 -70 C on t u n g s t i c a c i d . The c o n c e n t r a t i o n of a l l y l 
a l c o h o l cind hydrogen p e r o x i d e was 1 . 3 7 - 2 . 7 5 f'l and 1.28-4.30M 
r e s p e c t i v e l y . The r a t e was ^.iven by t h e e q u a t i o n : 
K / " H O 7 
r a t e = - ^ ^-
1 + Kg i'W^O^J 
where K is specific reaction rate and Kg is the equilibrium 
absorption constant for hydrogen peroxide. 
(c) Oxidation of Carboxylic Acids: 
Oxidation of tartaric acid with hydrogen peroxide by 
Feriton led many other investigators to study the oxidation of 
various carboxylic acids. The kinetics and mechanism of some 
unsaturated carboxylic acids, e.g. crotonic acid, maieic acid 
and fumaric acid have recently been studied . 
u 
It has f.enerally been observed that such reaction 
in the presence of fenous or copper ions proceed with decarboxy-
lation to give products that have one carbon atom less than the 
initially used acid. Reaction sequence given below gives some 
of these products. 
RCH COOH + *0H > RCH^COO + H^O 
RCH^COO* • RCH2 + CO2 
R -'CH^ + FeOH^ "^  > RCH2OH + Fe^ "^  
RCH^OH + *0H > RCHOH 
RCHOH + FeOH > RCHCOH)^ + Fe 
RCH (OH) 2 >• RCHO + H^O 
RCHO -1^-^-—., f RCOOH etc. 
2.F-(UM.)' 
(R = alkyl group) 
Aromatic carboxylic acids are found to undergo hydroxy-
lation of the aromatic nucleus. For example Salicylic acid is 
formed when benzoic acid reacts with fenton reagent 
PRCOOH + *0H > l^ J + H^O —=»• t^ V + Fe^ "^  + H"^  
However, the reaction of phenylacetic acid may give the benzyl 
radical ^~^\-^0 
CW2 c 
PhCH^COOH + *0H >• IQ ^ U jj 4: > 
- OH 
42 
107 
Thp reaction of phenoxyacetic acid gives phenoxymethyl 
radical , which reacts further to give formaldehyde phenol, and 
107 diphenoxyethane 
(d) Oxidation of Carbohydrates: 
After a thorough survey of literature, it is related that 
most of the work on metal ion catalysed oxidation of carbohydrates 
has been done with iron ions, althougji other metal ions (e.g., 
copper, manganese, cobalt nickel, titanium and cerium) have also 
been found effective in the reactions of hydrogen peroxide. 
The iron ion catalysed reactions are usually put into 
two categories. 
(a) the fenton reaction, involving ferrous ions and the (b) 
Ruff degradation involving ferric ions. The available literature 
08 
109 
1 ft
on these reactions has been excellently reviewed by Moody 
Both reactions proceed by free radical paths. ESR studies 
have supported the contention that free radical intermediate do 
exist during these reactions. 
(e) Oxidation of Amines: 
The reaction of amines with hydrogen peroxide in the 
presence of metal ions can proceed by involving the hydrocarbon 
part of the molecule or the nitrogen moiety, or both. In the for-
110 
mer case the following non-chain reaction occurs to give dimers 
43 
H^O^ + Fe^ "^  y HO + FeCOH)^"^ 
RH + HO > R + H2O 
2R > R - R 
(RH = amine) 
111 Ahmad and coworkers studied the reactions of ethyl-
amine, propylamine, diethylamine and t-butyl amine with equi-
molar quantities of hydrogen peroxide and ferous sulphate. 
The kinetics and mechanism of dimerisation of aliphatic amines 
•1' 
by hydrogen peroxide in the presence* ferous sulphate have been 
investigated. They suggested the following mechanism. 
Fe , H„0„ —i->- FeOH "^  + OH 
'OH + R - H — ^ R* + H„0 
K ^ ^  
R' + H„0„ — ^ ROH + *0H 
R + R —-i> R - R 
*0H + H„0 — 2 ^ HO, + H„0 
K 
HO* + FeOH^"^ - ^ Fe^ "^  + H2O + 0^ 
(RH = aliphatic amine) 
The reaction was found to obey first order kinetics 
with respect to amine and ferous sulphate. The rate was inde-
pendent on hydrogen peroxide concentration, i.e. zero order with 
respect to hydrogen peroxide. The rate law was given as 
d /~dimer_7 K^  K^ /" Fe^^_7/~ RH_7 
dt " ZKT 
0 
44 
Tne act ivat ion energies were also reported which were 
153.18, 130.20, and 105.85 KJmole"'' for diethylamine, n-butyl-
araine, and t-butylamine respectively. 
Hydrogen peroxide has also been used in the presence of 
112 
other transition metal compounds. Mugdam and Young studied 
ci-ie catalytic hydroxylation of unsaturated compounds by hydro-
113 gen peroxide. Sapunov and Lebedev studied the epoxidation 
of olefins with hydrogen peroxide in the presence of tungsten 
compoands. H;VO,~ was the species identified as hydrogen carrier 
in tnese studies. It was observed that olefin reactivity increa-
ses with (Electron density at the double bond. 
The kinetics of a noval method of epoxidation of allyl 
114 
alcohol to glycidol was studied by Raciszewski . In this 
reaction H WO, is used as catalyst, and the overall equation is 
represented as: 
H WO, / ° \ 
CH^ = CH-CH2-0H+H202 - ^ = - ti^C CH^  - CH^OH + H2O. 
I t follows the kinetics of two consecutive pseudo f i r s t 
order reaction. 
d/ glycidol_7 
= K//"al lyl alcohol 7 - K„ A glycidol 7 
dt ••• ~ - ^ - -
The coefficients K and Kp were calculated by the time 
ratio method and the effect of several reaction variables on 
coefficients were studied. 
45 
11 5 — 1 "1R 
Ahmad and cov/orkers ' used hydro^jen peroxide as 
an epoxldisinf reagent in the presence of sodium tungstate, 
siv'ium molybdate and sodium orthovanadate. They also studied 
the mechanism of these reactions. Shtaram studied the kinetics 
of oxidation of ascorbic acid by hydrogen peroxide in the pre-
sence of Cu(ir) under anaerobic conditions. There v/as no photo-
catalytic effect. A non chain mechanism v/as proposed for this 
reaction. 
No\;, attention is paid exclusively on the properties of 
hydroi^en peroxide, its important reactions with other compounds, 
and photolysis of hydrogen peroxide as a general subject. ^^ 
recent literature survey is also carried out to have an account 
of different processes in wnich hydrogen peroxide is used either 
as an oxidant or in any other way related to the present work. 
Hemolysis of the peroxide bond usually requires ultra-
violet irradiation, elevated temperature or the presence of 
transition metal salts. 
R"0 - OR" > R"0 + 0R+ / 1_7 
Often e r r a t i c and non s toichiometr ic , the react ions of 
thece i icubs t i ted peroxides are of limited synthet ic i n t e r e s t , 
althou[^,h tne oxidation of act ivated carbon-hydrogen bonds by 
perestci-i; in tne presence of cuprous ions i s of some preparat ive 
1 1 Q 
value 'iiv. has been reviewed 
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In c o n t r a s t the r e a c t i o n s of hydrogen peroxide and i t s 
roonosub.otituced d o i d v a t i v e s u sua l l y proceed under r p l a t i v e l y mild 
c o n d i t i o n s . Charac te r i zed by the s t o i c h i o m e t r i c t r a n s f e r of an 
oxyc.en atom from the hydroperoxyl inkare to the ox id i zab l e subs-
ti 'at-j M, they are genera l ly concer ted or i o n i c in n a t u r e . 
r ^ H 1 
]i"0 - OH + H \ ...- 0 or 
f 
H - A - 0 
1 
a / 
(-0 (:0 
r . d 
/"?- 7 
:r H .-. cr ibed by the equati,>n / 2_7, the ox ida t ion of A i s 
i n e f fec t a i i sp lacement a t oxygen of the group - OH". V.-hether 
t h i s ii ci ' lac ' "ent o:;cu:"s in a coricer!,ed (/v) or i on i c process v ia 
a peroxy i n t e r m e d i a t e (B) , a l l r e a c t i o n s have in coriimon the hetero-
l y s i s of the u — 0 bond ( in the d i r e c t i o n of the arrows) in the 
r a t e de te rmin ing ( r . d ) s t e p . Accorxiinly, ox ida t i on r a t e s are 
determined in l a r g e p a r t by the na tu re of the d i sp laced o r l e a v -
ing group (<S>OR"). In f a c t , the o x i d i s i n g power of these reagents 
( R " 0 — OH) ar)pears to be u n i v e r s e l y r e l a t e d to the pk ( d i r e c t l y 
a 
related to tiic acidity) of the conjugate acids ("R-OH) of the 
leaving groups, increasing in the or<ler: t-butyl hydroperoxide 
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(t BuO - OH) ^  hydrogen peroxide ^  per acetic acid (CH COO-OH) 
/ 
^ per benzoic acid (C^ -H COO-OH) -^  0- per pthalic acid 
(HOOC-C^H^COO-OH) <^  per maleic acid (HOOC- CH = CH- COO- OH) etc. 
It is evident that appropriate organic substitution of 
Hp02 provides a spectrum of increasingly powerful synthetically 
useful oxidants. Inorganic derivatives of hydrogen peroxide 
also display enhanced oxidising potentials. Peroxysulphuric 
acid (Caro's acid) has been used successfully in the oxidation 
of ketones, peroxy vanadic, - tungstic, - osmic and chromic 
acid are suspected of transient roles in the industially attrac-
tive oxidation of olefins with hydrogen peroxide in the presence 
of t\\>-i corresponding transition metal oxides. Inorganic per-
acids, however, are not well characterized and appear to offer 
few (:,eneral synthetic advantages over their organic counterparts. 
As a reagent hydrogen peroxide is the most conveninet of 
p^ r^oxidic oxidisin,^ ; agents. Commercially availanle in aqueous 
concentrations of -^90>o, the lower concentrations (-^  30/^ ) are 
suitaDle for oxidation in water or water misable solvents, 
especially alcohol, acetone, and acetic acid. Normally very 
stable to active oxygen loss, decomposition of these dilute 
aqueous solutions of hydrogen per oxide is accelerated by metal 
ion contaminants. High concentrations (70-90/o). hov/ever, are 
c?. tjily ticlly -md violently decomposed Dy traces of metal ions, 
oxidi/.able materi-~-ls or dust. In solutions where v;ater is un-
o 
mo 
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desirable 'in.: these more concentrated solutions are required, 
it is uesir-jble that special handling precautions should be 
eniployed. 
lmportar"'L reactions with HpO 
The preparation of alkylhydroperoxides from hydrogen 
peroxide with the composition RO-OH, are structurally the simplest 
rganic derivatives of hydrogen peroxide. The hydrogen peroxide 
lecule and its anion are powerful nucLeophilic reagents and even 
in dilute aqueous solution will react with a suitable alkyl compound 
RX, wni :y X is an electronegative group, undergoing alkylation to 
give alkyl hydroperoxide. 
HO -0 R -X ^ HO" OR + HX / X = O.SO^. OR, 0S2-R,0H. O.CO.R.Cl^ 
The hydroperoxide which is formed may be alkylated further 
giving the dialkyl peroxide, RO.OR, and complete separation of 
these two products may be difficult. The reactivity of the com-
pound RX is the principle restriction upon the method because 
strongly basic or acidic conditions or elevated temperature 
(above 50 C) may give extensive decomposition of the hydrogen 
peroxide and organic peroxides. 
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Tne r e a c t i o n of hydrogen p e r o x i d e w i t h A l c o h o l s , E s t e r s . E t h e r s 
;ind O l e f i n s . 
A l c o h o l s v/ith s u f f i c i e n t e l e c t r o n r e l e a s e i n t h e a l k y l 
group to p e r m i t a l k y l oxygen h e t e r o l y s i s u n d e r n . i id ly a c i d i c 
c o n d i t i o n s '/vill r e a c t w i t h c o n c e n t r a t e d H 0„ fo rming t he c o r r e s -
p o n d i n g h y d r o p e r o x i d e s . 
ROH + HO.OH - 2 — • RO.OH + H2O 
The r e a c t i o n was f i r s t d e m o n s t r a t e d f o r s i m p l e t e r t i a r y 
120 121 
a l c o n o l s and l a t e r e x t e n d e d t o i n c l u d e a r y l a l c o h o l s 
The r e a c t i o n has been shown t o p roceed t h r o u g h i n t e r m e d i a t e 
form-^tion of the carbonium ion R , by h e t e r o l y s i s a t t h e a l k y l 
oxygen bond. 
^. + H , p : r ^ R - 0 H^.^^^ H^O + R ^ '^ ^ RO.OH + H HOB 
As would be e x p e c t e d , o t h e r t y p e s of compounds which can 
i l s o form, a carbonium i o n by a l k y l - o x y g e n h e t e r o l y s i s w i l l e x p e c t e d 
t o a l k y l a t e hydrogen p e r o x i d e . The most o b v i o u s example come 
122 
from the work of Dilthey and his Collaborators who showed that 
a number of triarylmethylperchlorates would alkylate hydrogen per-
oxide to give corresponding hydroperoxides or their decomposition 
125 products 
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The reaction of H„0 with alkyl halides 
Simple '^ Ikyl chloride, because of their low reactivity, 
have found little application in the alkylation of hydrogen peroxide, 
althouf;h a number of triarylmethylhydroperoxides can be prepared 
by this route. Triphenylmethylhydroperoxide can be prepared 
124 from triphenylmethylchloride and 30% HpO in acetone 
Ph^C.Cl + HO.OH > Ph^C.O.OH 
3 3 
p-nitri triphenylmethylchloride is less reactive, but 
ch: 
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reacts with 90yo H 0^ in the presence of stannic loride which 
removes the chloride anion by forming SnCl^ - ion 
The mechanism of the alkylation of H^Op 
No kinetic investigation appears to have been reported 
of the preparation of the hydroperoxide from hydrogen peroxide. 
Gross changes in reactivities, however and stereochemical studies 
1 2 
show t h a t the r e a c t i o n may follow an SN , or SN mechanism, d e -
pending p r i n c i p a l l y on the n a t u r e of the a l k y l group and the 
d i sp laced group. 
The r e a c t i o n of a l coho l s with HpOp has been i n v e s t i g a t e d 
most thoroughly . Two modes of bond f i s s i o n a r e sugges ted . 
( i ) ' R - 0 * H + H -O-rOH > HO.OH + H„0 
( i i ) R-i- 0 - H + H T 0 -OH > RO.OH + H^ O 
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The r e l a t i v e r e a c t i v i t y of d i f f e r e n t a l coho l s towards 
hydrogen peroxide fol lows the o rder of s t a b i l i t y of the c o r r e s -
ponding carbonium ions as fo l lows : 
MeCH(et ) OH < Me^C.OH-i^ PhCHCMe) . OH^Ph^CH.OH ^ Ph^C.OH. 
P'or example, under standard conditions, S-butyl alcohol 
is unreactive towards 90% H^ O , in the presence of a trace of 
sulphuric acid, t-butyl alcohol, and 1-phenyl ethanol react 
completely in about 5 hours, diphenylmethanol is somewhat more 
reactive, Xanthhydrol alkylates 30% H^Op in the absence of added 
acid. The reaction would therefore appear to be heterolytic 
1 
and follow an SN mechanism. 
K-OH + H-" ^EMh R ^0^H2 ^ - ^ ^ - ^ H2O + R^  
H +HO.OH J'^^^ > RO.OH + H"^  
This i s supported by the f a c t t h a t o the r types of compounds 
such as carbonium p e r c h l o r a t e s , a l k y l h a l i d e s , e t h e r s , ca rboxy l ic 
e s t e r s e t c . , which a re known to y i e l d carbonium i o n s , under 
s u i t a b l e c o n d i t i o n s l i kewi se a l k y l a t e hydrogen peroxide to form 
a l k y l hydroperox ides . 
These were some of the impor tan t r e a c t i o n s of hydrogen 
p e r o x i d e . A survey of e x i s t i n g l i t e r a t u r e r e v e a l s tha t ' photo-
l y s i s of H 0^ hs-S been the sub j ec t of many s t u d i e s . 
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126 T. Walker studied the chemistry and application of 
H„0^ in cosmetics in some detail. H^0„ was found to be used 
in organic synthesis for ring opening and oxidation as well as 
J- n CO s TGtics as a hair bleaching ond dying agent. The process 
is described graphically as a function of pH and temperature. 
It is observed that photolysis of frozen solutions of hydrogen 
127-130 peroxide has also been taken for detail studies 
127 Gurman et al. have studied the photolysis of frozen solutions 
of hydrogen peroxide in water. They carried out an investigation 
on samoles of 98% H„0^ solutions in H„0. The samples were 
quickly frozen in liquid nitrogen and illuminated with hign 
pressure mercury lamp. The E.P.R. spectra of frozen HpOp samples 
proved the presence of the HOp radical. 
12fl 
Jurman and Sergeev have studied the quantum yields 
of stabilized radicals and oxygen during the photolysis of solu-
tions of H 0^ in water and hydrogen peroxide - water - isopropyl 
2 c 
a l coho l s o l u t i o n s . They found t h a t dur ing the p h o t o l y s i s of 
f rozen s o l u t i o n s of H^Op in HpO a t 313 nm and 77^ K, the quantum 
y i e l d of oxygen formed on h e a t i n g the sample a t room temperature 
i s (3 .1 + 1.3) X 10 , The quantum y i e l d of s t a b l e r a d i c a l s 
formed on p h o t o l y s i s of H^ O -H„0-Iso prOH a t 77°K i n c r e a s e s with 
incre.iS'- in the r a t i o of I sop rOH to H^O^, reach ing a maximum of 
1.8 (+ v).7) X 10 a t high i s o p r O H c o n c e n t r a t i o n s . Since the 
r i t i o of. oxygen quantum y i e l d to twice t h a t of HO i s g r e a t e r than 
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:, it i- conciude^ d trrit tho reaction of ZH^O — ^ HpO„ +0„ is 
not tno only oxy^ 'en forming reaction occurring. Photolysis of 
frozen solutions of H„0 in isopropylalcohol at 77 K was studied 
129 
by G-rm-in and Papisova . They studied the kinetics and mecha-
nism of pnotolysis of H„0 in a solid vitreous mixture viz. 
Isopropylalconol at various wavelength /\ . Shorter wavelengths 
wer'? : umd to oe more effective /t'^310 nm. After 4 hours of irra-
diation at 313 nm a frozen sample of H^ O turns yellow and broad 
absorption bands appear with maxima at 330-3^0 and 440-460 nm^ 
Heating to 140 K causes the color to disappears. Repeated cool-
ings ues not reproduce the absorption bands. Pospelova, Belokov 
1 30 yn; Gurmui - havp also studied the effect of photon energy on the 
CT'fe eii'ect of frozen glassy solutions during the photolysis at 
77 K, in aqueous perchlorate matrix. The photolysis of H^ O in a 
8M NawlO^ solution at 77"K was studied by EPR at 313 and 254 nm. 
At conc-^ ntrations less than 3.5 mole/l, the EPR spectrum is that 
of the HO radical, whereas ai; concentrations <^  0.05 mole/l, it is 
that of the HO radical. The increase of photon energy from 0.9 to 
1.4 eV strongly decreases the cage effect. 
131 Paszye, Augustynaik and Zalecka studied the effect of 
varying concentrations of isopropyl alcohol on photolysis of 
aqueous solutions of H2O . They showed that rate of photolysis 
and yields of biproducts (Me^CO and AcOH) in the irradiation of 
0.01M H^Og by 2537 '^A Hg line in the presence of 0.005-0.1M iso-
54 
propyl -alcohol increased with light intensity, temperature and 
isopropyl alcohol concentrations. They discussed a possible 
mechanism of the process. 
The rate constants of elementary reactions in the 
photochemical decomposition of hydrogen peroxide in the presence 
132 
of copper ions were studied by Kozlov and Berdinikov . The 
photo decomposition of H„0„ ( -X = 36O nm H2O2 Cone. >0.5M) in the 
presence of low concentrations of Cu ions ( >10 M) was studied 
using the rotating sector method. Flate constans at 25 C and 
pH = 2.3 of the following elementary reactions were determined. 
.9 • k^ = 2.3 X 10 (Cu'*' + HO2 , (A) ) 
k2 = 3.4 X ^0^ (Cu^^ + HO2 , (B) ) 
k-, = 4.7 X 10-^  mole'^ 'l sec"^ (Cu^+H^O^, (C) ) 
'J <^ 2 
Tnese values were calculated using the quantum yield of the 
OH radic:1c 0 (OH) = 0.81, which was found to be in good agreement 
with the pr-eviously published data. Analysis of these data 
indicate that the cnain reaction life time 'T'c is governed by 
reaction (A) and (B). Also from these data, the rate constant of 
2+ - 9 - 1 
the reaction Cu + Op was determined to be 1.4 x 10 mole 1 
sec . Activation energies of A,B and C were established as ~ 3-4 
KCal/n,jlo, ^  4KCal/mole and '^  10 KCal/mole r-espectively. The rather 
high value of K^  could be explained by the assumption that it is a 
reaction proceeding in the hydration shell of the ion. 
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133 
- :,c:.yc 'n.: ^.alocka "" nave f u r t h e r s tud ied the photo-
c.'ie"ij '.-y of the nydrogen pe rox ide - i sop ropy l a lcohol system. Tne 
e+^f'-Ct J'• r',L , COHL ^'n*„ration (0.01-0.3H) on photochemical r e a c -
t ion . '. . -- : ' .? rini in the sy.-tem 1-L,0„ - i s o p r o p y l a l c o n o i , (O.j l l l ) 
w. .- inv j*^i( Led at 3^1 + l^iC. Tne yiu-lds of ^62^0, AcOH, -irid 
, ,1 : c,r. ' ( icopr-opylal^xhol J,"1-0.25^4) './er-e detGrrr.ined, Rate 
c j a s t u M s oi H-,0^ de'composi t ion '^XKI of the t s o p r j p y i a lcohol 
conc-ziV.ra tior.a \/ere deterrriined. E'-'pe'^irnents ca r r i ed out vvJ th 
.luo'^Ln.^eo i sopropy i a lcoho l ana 'Ae^CC shovvea t h a t pin.icone 
ca i Du .'orT.ec oy a re-jct ion of (^xcited MepCO with i sopropyi e lconol . 
Free r d i c l s are s i f^nif icant i n hydrogen abstr^action and in the 
t^eneration 0 '^ Me-.C.OH rad io i l s . The impor tant ro le of exc i t ed 
>.e^-0 i a p h o t o l y s i s i s conlirmed in above s t u d i e s . 
Af te r ro ing through the s p e c i f i c and genera l r e a c t i o n s 
invoi.v^nr corripounus conra in ing C-N double bond and those r e a c t i o n s 
i n whicn hydrogen peroxide has been used as ox idan t , pho to ly s i s 
of hyarogen peroxide and o t h e r r e l a t e d photochemical r e a c t i o n s of 
C'-rtain spec i f i ed Schif f b a s e s , i t i s ev iden t t h a t a l though subjec t 
has been widely s tud ied and reviewed, no sys t ema t i c k i n e t i c study 
of photoinduced ox ida t i ons of Schif f bases by HpO has been done. 
Moreover, compounds taken for the p r e s e n t study a re probably for 
the f i r s t time s tud ied from the po in t of view of t h e i r photo-
ox ida l io r i , wi tn HO / o x i d a n t . I t i s , t h e r e f o r e , considered t h a t 
the work desc r ibed in the subsequent chap te r s i s the f i r s t ende-
vcour to s t ;dy these r e a c t i o n s i n a sys t emat i c way. 
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EXPERIi^ iENTAL 
Experimental 
2. PF^PARATION OF SCHIFF BASES 
2.1.1. Preparation of Schiff base derived from Benzaldehyde 
and Aniline. 
10.6 ml of the Benzaldehyde (mol.wt, 106.12) was taken 
in a conical flask containing 0,5 ml of acetic acid and 9.3 ml of 
aniline (mol.wt. 93.11) was added. It was ensured that the two 
have been mixed in equimolar ratio with vigorous shaking, if 
need be, the contents were reflexed on water bath. After assum-
ing that reaction was complete, TLC was taken to confirm the 
purity of the prepared schiff base. Then the contents of the 
flask were added with excess of ice cold water and solvent ether. 
The ether layer was separated and to this a little sodium sulphate 
was added for dehydration. Now the contents were filtered and 
solvent was evaporated by slow heating. The solid compound, 
obtained was crystallized in a suitable solvent and again the TLC 
was taken alongwith the melting point, which further confirmed the 
purity of the compound. The pure compound thus formed was used 
for carrying out further studies. 
2.1.2. Preparation of Schiff base derived from Chloroaniline 
and Benzaldehyde. 
10.,6 ml of Benzaldehyde (mol.wt. 106.12) was taken in a 
conical flask containing 0.5 ml of acetic acid and 12.7 gms of 
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p-chloroaniline (mol.wt. 127.50) was added. It was ensured that 
two compounds have been mixed in equimolar ratio, with vigorous 
shaking and also the contents were refluxed on water bath, TLC 
v/as taken to ensure the purity of the compound. Then the contents 
were added with excess of ice cold water and solvent ether. The 
ether layer was separated and to this a little sodium sulphate was 
added for dehydration. Now the contents were filtered and the 
solvent was evaporated by slow heating. The solid compound was 
crystallized in a suitable solvent. The crystallization was carried 
out in a solvent in which the compound was not highly soluble. In 
this case methanol was found to be the most appropriate solvent. 
The compound was dissolved in methanol, and then the contents were 
kept on water bath for reducing the vdlume to atleast one-third 
of the original quantity and then the contents were kept at room 
temperature for overnight or till fine crystals were obtained. 
The solvent was filtered off and the crystals were collected and 
melting point of the compound v/as noted, and TLC was again taken 
to make sure that the synthesized schiff base was obtained in pure 
form. After this m^ l^ting point of the compound was also taken 
and it './as observed that the melting process of the compound was 
very sharp, which also confirmed the purity of the compound. The 
pure schiff bases was then used for carrying out further studies. 
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2.1.3. Preparation of schiff base derived from Bromoaniline 
and Benzaldehyde. 
10.6 ml of Benzaldehyde (mol.wt. 106.12) was taken in a 
conical flask containing 0.5 ml of acetic acid, and to this 
17.2 gms of -bromoaniline (mol.wt. 172.03) was added. It was 
always ensured that two have mixed in equimolar ratio. The 
completion of the reaction was ascertained with vigorous shaking 
and if need be, the contents were refluxed on water bath. TLC, 
at this stage confirms the completion of the reaction and also 
the purity of the prepared compound. Then the contents were 
transferred into another conical flask containing excess of ice 
cold water, and solvent ether. The ether layer was separated and 
to this a little sodium sulphate v;as added for dehydration. Now 
the contents were filtered and the solvent was evaporated by slow 
heating. 
Crystallization and purification 
The solid compound obtained above was subjected to 
crystallization in a suitable solvent. It was found that methanol 
was the solvent in which the compound was not very highly soluble. 
The compound was dissolved in methanol and then its volume was 
reduced by slow heating on water bath, and then the contents were 
reduced to one-third of the original volume. Now the contents 
were kept for overnight. When fine crystals of schiff base were 
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obtained the remaining^  solvent was filtered. TLC v/as taken to 
ensure the purity of the compound and also melting point was 
noted. The pure schiff base was used to carry out further studies, 
2.1.4. Preparation of Schiff base derived from lodoanlllne and 
Benzaldehyde. 
10.6 ml of Benzaldehyde (mol.wt. 105.12) was taken in a 
conical flask containing 0.5 ml of acetic acid and to this 21.9 gms 
of p-Iodoaniline was added. It was ensured that two compounds 
have mixed in equimolar ratios v/ith vigorous shaking and if need 
be the contents were refluxed by slow heating on water bath. The 
TLC v/as taken to ensure the completion of the reaction and also the 
purity of the synthesised schiff base.' Then the contents were 
transferred to another conical flask containing excess of ice cold 
water and solvent ether. The ether layer was separated and to this 
a little sodium sulphate was added for dehydration. Now the 
contents were filtered and the solvent was evaporated by slow heating 
on water bath. 
Crystallization and purification 
The solid compound was crystallized in order to have it in 
extra pure I'orrn. For this purpose, firstly a suitable solvent was 
selected in which the compound was not hi^ 'hly roluble. In this 
case also, the methanol was found to be most suitable solvent. The 
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compound v/as dissolved and the contents were kept on water bath, 
so that the volume should be reduced to one-third of its original 
quantity. The cont'-^ nts were kept on room temperature for over 
night or till fine crystals v/ere obtained. The solvent was fil-
tered off s'-id the crystals were collected and melting point was 
taken, v/hich further confirmed the purity of the compound. Now the 
pure schiff base synthesized as above was used for carrying out 
further studies. 
2.1,5. Preparation of schiff base derived from Anlsaldehyde 
and Aniline. 
13.6 ml of Anlsaldehyde (mol.wt. 136.15) was taken in a 
250 ml conical flask containing 0.5 ml' of acetic acid, and to this 
9.3 ml of aniline (mol.wt. 93.11) was mixed. It was ensured that 
the tv/o compounds have mixed in equimolar ratio with vigorous 
shaking and if need be, the contents were refluxed on water brth 
of the purpose. TLC was taken to ensure the completion of the 
reaction and also the purity of the compound. Then the contents 
were added v/ith excess of ice-cold water and solvent ether. The 
ether layer WJG separate 3 anu to this a little sodium sulphate was 
added fo-^  dehydration. Now the contents were filtered and the 
solvent v.'as evaporated by slow heating on ivater bath. 
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Crystallizarion and purjfIcation 
The compound obtained above w;is crystallized in a suitable 
solvent. In the present case absolute alcohol was found to be the 
most appropriate solvent, as in absolute alcohol, the compound was 
not very highly soluble. The compound was dissolved and contents 
were kept on water bath for slow heating in order to reduce the 
volume to its one-third. The contents were left overnight. The 
fine crystals were collected filtering off the solvent. The 
compound obtained in its present forum'was used for its further 
studies. 
2.1.6. 1 reparation of schiff base derived from Toulaldehyde and 
Aniline. 
12.0 ml of Toulaldehyde (mol.wt. 120.12) was taken in a 
conical flc;sk containing 0.5 ml of acetic acid and to this the 
required -i.nount of aniline was added. It was ensured that two 
have mixed in equimolar ratios, with vigorous shaking and if need to 
be the contents were refluxed over v/ater bath. TLC v/as taken to 
ensure th^ completion of the reaction and also the purity of the 
compoua] -..'as checked. Now, the contents were transferred in another 
conical flask containing ice-cold water and solvent ether. The 
ether layer vas separated and to this a little sodium sulphate was 
added for dehydi-ation. Mow the contents were filtered off and the 
solvent was evaporate^ i on water bath. 
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Crystallization and puriricatlon 
The desired quantity of the compound prepared above was 
crystallized in a suitable solvent. Methanol was found to be most 
appropriate solvent, as in methanol, the compound was not highly 
soluble. The compound was dissolved and contents were kept on 
water bath for slow heating in order to reduced the volume to the 
one-third of its original quantity. The fl;^ sk containing the 
contents was left for over night at room temperature, so that fine 
crystals may be obtained. The crystals were collected and solvent 
was filtered off. The compound in its extra piare form was used for 
carrying out further studies. 
;?.2.1. KINETIC STUDIES 
Rate Measurements: 
The reaction was initiated by mixing the reactant 
solutions. Hydrogen peroxide solution of required strength was 
mixed to the schiff base solution which was kept in the quartz 
flask and maintained at th^ desired temperature after switching 
on the UV bulb. The kinetics was followed by estimating the 
hydrogen peroxide consumed by iodometric literation using starch 
as end point indicator. A known volume of the reaction mixture 
was pipetted out into a flask, and was titrated .-jgainst a stan-
dariized'sodium thiosulphatc solution. In most of the cases, the 
reaction was found to be complete to well over 75%. 
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2,2,2. Product Analysis 
Procedure for separation of product from the reaction mixture 
The reaction progress was monitered on the TLC plate 
developed in 80% Benzene, 20% petroleum ether and a dix)p of 
methanol. After prolonging the irradiation time, to convert all 
the unreacted schiff base into the product, the reaction mixture 
was transferred into a i-'ound bottom flask. Single product was 
found to be formed on TLC plate. Nov; the contents were kept on 
heating mental anJ under reduced pressure, adjusting the tempera-
ture through a automatic temperature regulator, the solvent was 
evaporated, and the product was collected. Further, the obtained 
product was crystallized and purified .as done earlier in the case 
of preparation of schiff bases. The melting point of the product 
waS noted, and as it was very sharp, it confirmed that the pro-
duct was very pure. Now the product was characterised on the 
basis of IR, NMR, and Mass spectral analysis. 
The IR spectrum, of all the products obtained shov/ed 
-1 
strong bands for N-N and N-0 at 1400 and 1050 cm respectively 
in conjunction vdth the NMR spectrum './hich also exhibited the 
protons of disubstituted benzene. It further suggested formation 
of a diT.pric product containing haloaniline moiety (in case of 
halogen .substituted anilines taken for the preparation of schiff 
bases). .It was also confirmed by performing Biestein test of 
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schiff bases. It was o^und to be negative in case of those products 
which were obtained from the schiff bases of substituted benzaldehyde 
and aniline ulthou£h NMR spectrum of these products did show protons 
of disubstituted benzene. Mass spectra of these products displayed 
molecular ion peaks at the expected e/m values, which also substan-
tiated the presence of the dimeric product identified in the above 
studies and proposed in the mechanism described in the following 
pages. 
2.2,3. Materials and Methods 
Substituted aniline and substituted benzaldehydes (tvoch 
light Laboratories Ltd. colnbrook bucks, England) and Benzaldehyde 
and -iniline (BDH- Glaxo Laboratories) were used as such because 
the TIC of these compounds show no impurity. Propanol ( 90% -
Merck) .,-?,s used as solvent. HpO„ 30;o BDH was used and doubly disti-
lled water was used throughout the studies. All other chemicals 
.used v/ere of reagent grade. 
The IR soectra were run on a sp-3~100 pi Unichera model 
infrared spectrometer. NMR spectra were recorded on varian A-600 
model spectrometer and Mass analysis was carried using JeOl-JMS-D 
300 model. Mass spectrometer, UV lamp (300 watts, full range 
philips was used for irradiating the reaction mixtures. Melting 
points were determined on a calibrated Koffler hot stage apparatus. 
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2.2.4. Dependence of reaction rate on ochiff base concentration 
jtan'lard solution of achlff base was prepared by dissolving 
the required amount of the schiff base in isopropanol. The 
desired quantity of the standard solution was pipetted out in a 
quartz flask containing the solvent. Reaction was started by mix-
ing the hydrogen peroxide solution of known concentration and 
switching on the UV bulb at the constant temperature. After a 
definite interval of time a known volume of reaction mixture was 
taken out in a flask and the concentration of hydrogen peroxide was 
estimated by titrating the contents of the flask, which contain 5 ml 
of 2/'o KI solution and dilute HpSO, along^ .vith the reaction mixture 
against standardized sodium thiosulphate solution using starch as 
an end point iniicator. Reading were recorded at three dil'ferert 
teniperatures (Tables 1-43). It was found that a plot between log 
— —1 /"oxidant J'^Js time was linear, k , (min ) were calculated from 
'- - obs 
the slopes, V.lien these k , (Tables 49-54) were plotted against 
'the schiff base concentration (Fig, 1-18) straight lines were 
obtained v/ith an Intercept, showing that the reaction v/as first 
order with respect to schiff base concentration. The slopes of 
-1 -1 these lines fave kp mole 1 min . These k were used for the 
evaluation of activation parameters, 
2.2.5. Dependencp oT reaction rate on Kydropen peroxide 
goncentration 
otani'i^. solution oi schiff bases were prepared and in each 
case, a solution of definite conce-'ntr'tion was pipetted out in 
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reaction vessel containing tne solvent medium. Reaction v/as 
started by adding the hydrogen peroxide solution of known 
concentration and switching on the UV bulb. After definite 
intei'val of tine, a kno'wn volume of the reaction mixture was 
taken out in a conical flask containing 5 ml of 2A kl 
solution and dilute H^30, . The contents of the flask v/ere 
then titrated against standardized sodium thiosulphate solu-
tion u-ing starch as an end point indicator. Readings were 
recorlei at 45 C /'Tables 55-50_7. 
2.2.6. 1 notodecompositjon of Hydrogen peroxide 
oelf photoiecomposition of hydrogen peroxide was 
studied at three different temperatures and the results are 
recorded / Table - 62_7. 
2.2.7. Activation parameters 
The activation parameters were evaluated for all the 
reactions at three different temperatures using the k 
obtained from the slopes of the straight lines obtained by 
plottin,- k , Vs schiff base concentrations /"Table-61 /, 
'^  O DS — — 
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Table - 1 
Dependence of reaction rate on the schiff base concentration 
at various temperatures for tho photooxidation of schiff base 
derived from Benzaldehyde and lodoaniline. 
/ Schi 
Tempera tu re 
Time (mts ) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
.ff ba 
/"H 
se_7= .01M 
35° C 
: 2 0 2 _ 7 M X I O " ^ 
4 8 . 0 
4 5 . 0 
4 2 . 0 
-
3 7 . 5 
-
3 2 . 5 
3 0 . 0 
2 7 . 5 
-
2 1 . 5 
16 .0 
5 .5 
r 
r^o^i-
40° C 
H^O^./Mxl 
4 7 . 5 
4 4 . 0 
-
3 9 . 0 
3 3 . 5 
3 0 . 0 
2 7 . 0 
2 4 . 0 
16 .5 
1 0 . 5 
6 . 0 
-
-
.005M 
0 - ^ r 
45^0 
H 2 0 2 _ 7 M X 1 0 ~ ^ 
4 5 . 5 
4 3 . 0 
3 6 . 5 
3 3 . 5 
2 7 . 0 
2 1 . 5 
1 3 . 5 
10 .5 
6 . 5 
-
-
-
-
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Table - 2 
/ " S c h i f f base_7= .02M C'^'P^J" .005M 
Temperature 35°C 40°C 45°C 
Time (mts) / ~ H 2 0 2 _ 7 M X 1 0 " ^ / ~ H 2 0 2 _ 7 M X 1 0 " ^ ^~H202_7MX10"^ 
30 45 .0 43 .0 39.5 
60 42.5 40.0 32.5 
90 - - 27.0 
120 37 .0 33 .5 21.0 
150 - 27.0 15.0 
180 31 .5 21.5 10.0 
210 - - 5.0 
240 27.0 14.5 
270 24 .5 9 .5 
300 - 5.0 
330 17.5 
360 6.0 
Ta/T-/ 
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Table - 3 
^ S c h i f f base^Z = .03M /"HpOp_7= '005^1 
Temperature 35^C 40*^0 45°C 
Time (mts) / " H ^ O ^ . / M X I O " ^ / " H 2 0 2 _ 7 M X 1 0 " ^ [Y{^O^Jnx^Q~^ 
30 42 .5 41 .0 35 .0 
60 40.0 - 30.0 
90 3 6 . 0 32.5 24 .0 
120 - 27.0 17.5 
150 30.5 20.5 10.0 
180 27.0 16.5 5.0 
210 25 .0 
240 21.0 10.0 
270 15.5 6 .0 
300 5.5 
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Table - 4 
/ " S c h i f f base_7" -^^^ C'^2^2J" •°'^'^^'' 
)°C 40°C 45° 
Time (mts) ^~H 0 /M X 10~^ /~H 0 / M X I O " ^ / " H 0 7MX10 
Temperature 35  C C 
30 
60 
90 
120 
150 
180 
210 
240 
40.0 
37.5 
32.0 
27.0 
21.5 
17.5 
10.5 
6.0 
37.5 31.5 
32.5 24.5 
27.0 15.0 
21.5 10.0 
18.5 5.0 
12.5 
6.0 
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Table - 5 
/ " S c h i f f ba3e_7= .05M C^^T^Z-^"" •°'^^^* 
Temperature 35°C 40°C ^5^C 
Time (mts) C}{^O^Jnx^O~^ [ "A^Q^Jl^xVO'^ ^}\^Q^Jx^o'''^ 
15 - - 32.0 
30 37.5 33 .0 27.5 
45 - - 23.5 
60 31.5 24.5 18.0 
75 - - . 14.5 
90 27.5 19.0 11.5 
105 - - , 8.5 
120 23.0 12.0 5.0 
135 - -
150 16.0 8.0 
165 
180 11.0 5.5 
195 
210 5.5 
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Table - 6 
/ " S c h i f f base_7= .06M €^2^2-"^" .005M 
Temperature 35°C 40°C 45°C 
Time (mts) CW^O^jYiX^o'^ [^2^2-'^^^^"^ /" H^O^yMxIO"^ 
15 - - 30 .0 
30 35.0 31.0 26.5 
45 - - 21.0 
60 27.0 21 .0 17.0 
75 - - 13 .5 
90 21.5 16.0 9.5 
105 - - 5.0 
120 18.0 13.0 
135 - -
150 13.5 5.0 
165 
180 6.0 
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Table - 7 
/ " S c h i f f base_7= .07M C'^-p^J" .005M 
Temperature 35'^C AO°C 45°C 
Time (mts) ["^-^^J^^^^'^ /"H^O 7^bc10~^ / • H 2 0 2 _ 7 M X 1 0 " ^ 
27.0 
25.5 21.5 
18.5 
20 .5 14.0 
9.0 
13.0 5.0 
15 
30 
45 
60 
75 
90 
105 
120 
135 
37.5 
30.0 
25.0 
25.5 
-
-
15.0 
12.5 
7.0 
6.0 
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Table - 8 
/ " S c h i f i base_7= .08M C'A.p^J^ .005M 
Temperature 
Time (mts) 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
r »2 
35°C 
02_7MX 
42.0 
-
30.5 
25.5 
-
18.5 
-
12.5 
9.5 
6.0 
-4 10 /f 
40 C 
Hp0^_7Mx10' 
57.5 
26.0 
23.0 
20.0 
17.5 
15.0 
12.5 
9.5 
5.0 
-
-4 [ 
45°C 
\\^^J\f^^Q^^ 
30.5 
22.5 
-
13.5 
8 .0 
5.0 
-
-
-
-
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Table - 9 
Dependence of reaction rate on the concentration of Schiff base 
at various temperatures for the photooxidation o£ schiff base 
derived from Bazaldehyde and Dromoaniline. 
/"Schiff base /= .01M C^^'PzJ" .005M 
35°C 40° C kfz Temperature 
Time (mts) ["A^^J"^^^^'^ ['A^2J^'^'^^^~^ ^\{^2J^b^^^'' 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
48.0 
45.0 
42.5 
40.0 
37.0 
32.5 
30.0 
27.0 
24.0 
19.0 
17.0 
13.0 
6.0 
46.5 
43.0 
40.0 
37.5 
34.5 
28.0 
25.5 
23.0 
20.0 
17.5 
13.5 
9.5 
6.0 
45.0 
42.0 
38.0 
34.0 
28.0 
22.5 
16.5 
14.0 
10.5 
8.5 
5.0 
85 
Table - 10 
/ " Schif f 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
base 
/ • 
""2 
_7= .02M 
35°C 
O^^MxIo"^ 
45.0 
42.5 
40 .0 
38 .5 
-
32.5 
29.5 
26.0 
21.0 
-
12.5 
10.0 
6.0 
/ • 
r 
\ 
" 2 ° 2 > 
40'^C 
02_7MXIO" 
42.5 
40.0 
-
-
32.0 
25.5 
23.5 
-
-
12.5 
8.0 
5.0 
-
.005M 
-4 
/ • « 2 
45°C 
,02_7MX10"^ 
40.0 
-
34.0 
-
30.0 
24 .0 
21.5 
16.0 
13.5 
10.5 
6.0 
-
-
86 
T a b l e - 11 
/ " S c h l f f 
T e m p e r a t u r e 
Time (mts ) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
350 
b a s e 
r\ 
_7= .03M 
35^ C 
0 2 _ 7 M X 1 0 " ^ 
4 2 . 5 
4 0 . 0 
3 7 . 5 
3 5 . 0 
5 2 . 5 
3 0 . 0 
2 5 . 5 
2 1 . 5 
18 .5 
1 2 . 5 
7 . 5 
5 .0 
/ " 
i:\^2. 
4 0 . 0 
3 5 . 0 
3 2 . 0 
-
2 8 . 5 
2 3 . 0 
-
-
1 5 . 0 
1 0 . 0 
5 .0 
-
-4 
7= .005M 
45''C 
3 8 . 5 
3 1 . 5 
2 6 . 0 
2 2 . 0 
1 8 . 0 
1 4 . 0 
8 . 0 
5 . 0 
-a —• 
-
-
-
87 
Table - 12 
/ " S c h i f f 
Temperature 
Time (mts) 
30 
60 
90 
120-
150 
180 
210 
240 
270 
300 
base 
C^2 
J= .04M 
35°C 
40.0 
37.5 
-
32.5 
-
24.5 
20.0 
17.5 
13.5 
6.5 
c 
/ • 
"«2°2.^= 
40° C 
37.0 
34.5 
-
27.0 
-
20.0 
16.0 
12.0 
6 .0 
-
.005M 
-4 ^ 
45''C 
35.0 
30.0 
26.0 
-
17.5 
-
12.5 
6.0 
-
-
88 
Table - 13 
/ " S c h i f f base 7= .05M r\O^J= .005M 
J>'fQ 40° C 45°C Temperature 
Time (mts) A H ^ 0 ^ _ 7 M X 1 0 " ^ ^ H ^ O / M X I O " ^ C^o^pJ^ ^ ^ o ' ^ /, "2 2-
30 
60 
37.5 
32.5 
34.0 
30.0 
30.0 
90 
120 
150 
180 
210 
30.0 
27.5 
22.5 
17.5 
14.0 
24.0 
18.0 
14.0 
21.5 
18.5 
12.5 
6.0 
240 11.0 6.0 
270 5.0 
89 
Table - 14 
/"Schiff base 7= .06M r\O^J== .005M 
35°C 40''C A5°C Temperature 
Time (mts) / ~ H ^ 0 ^ _ 7 M X 1 0 " ^ ^"H202_7MX10""^ [^2'^^-'^^^^'^''^ L ^^ 2 2 -
15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
195 
210 
225 
37.5 
35.0 
31.0 
27.5 
24.0 
21 .0 
18.5 
14.0 
12.0 
9.5 
35.0 
32.0 
29.5 
25.0 
21.0 
19.5 
15.0 
10.5 
8 .6 
6.0 
32.0 
29.5 
26.0 
22.5 
18.5 
16.0 
11.5 
9.5 
6.0 
6 .0 
Table - 15 
90 
/ f S c h i f f base_7= .07M / ' ^ 2 ° 2 - ^ = .005M 
35°C 40° C 
/. - 2 ^ 2 - ' 
45''c Temperature 
Time (mts) / " H ^ 0 ^ _ 7 M X 1 0 " ^ / " H 0 , _ 7 M X 1 0 " /" H^0^_7MX10"^ /_ "2 2 - ' 
15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
34.0 
29 .5 
24.5 
21.0 
18.5 
16.0 
13.5 
11.5 
9.0 
6.0 
31.5 
27.5 
23.5 
19.0 
17.5 
14.0 
11.5 
10.5 
6.0 
29.5 
24.0 
20.5 
16.5 
10.5 
7 .5 
5.0 
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T a b l e - 16 
/ " S c h i f f base_7= .08M /JW^Q^J^ .005M 
T e m p e r a t u r e 35°C ^o'^C 45°C 
Time (mts ) / ' H 2 0 2 _ 7 M X 1 0 ' ^ / • H 2 0 ^ _ 7 M X 1 0 ~ ^ ^}^^O^JnK^Q~'^ 
?y.O 2 7 . 5 
2 3 . 0 
2 1 . 0 17 .5 
1 8 . 0 15 .0 
1^.5 12 .5 
11 .0 1 0 . 0 
9 . 0 6 . 0 
5 .0 
15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
31.5 
29.0 
24.5 
21.0 
19.5 
16.0 
13.5 
11.5 
8.5 
5.0 
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Table - 17 
Dependence of reaction rate on the concentration of Schiff base 
at various temperatures for the photooxidation of schiff base 
derived from Benzaldehyde and chloroaniline. 
T e m p e r a t u r e 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
r 
35°C 
H 2 0 2 _ 7 M X 1 0 ' " ^ 
4 9 . 0 
4 6 . 5 
-
4 2 . 0 
-
3 6 . 5 
3 5 . 0 
3 0 . 0 
-
2 5 . 5 
-
2 1 . 0 
18 .5 
15 .5 
13 .0 
1 0 . 0 
8 . 0 
5 . 0 
c 
40° C 
H 2 ^ ? _ 7 M X 1 0 " ^ 
4 6 . 5 
4 3 . 0 
4 0 . 0 
3 6 . 0 
3 2 . 5 
2 9 . 0 
2 5 . 0 
2 3 . 5 
2 0 . 0 
1 8 . 0 
1 5 . 0 
1 2 . 0 
9 . 0 
5 . 0 
-
-
-
• • 
r 
45° C 
1 
H 2 0 2 _ 7 M X 1 0 " 
4 4 . 5 
4 0 . 0 
3 5 . 0 
3 1 . 5 
2 8 . 0 
2 4 . 5 
2 0 . 0 
1 7 . 5 
1 5 . 0 
13 .0 
1 0 . 0 
6 .0 
-
-
-
-
-
" 
Table - 18 
93 
/ " Schiff 
Temperature 
Time (mits) 
30 
60 
90 
120 
150 
180 
210 
2^0 
270 
300 
330 
360 
390 
420 
450 
base_ 7= .02M 
35°C 
47.5 
45.0 
-
40.0 
37.5 
34.0 
31.0 
29.5 
24.0 
20.0 
16.5 
14.0 
12.5 
9.0 
5.0 
r 
C\^zJ'-
40°C 
H^O^^^IXIO" 
45.0 
42.0 
37.5 
34.5 
30.0 
27.0 
24.0 
21.0 
17.0 
13.0 
8.0 
5.0 
-
-
-
-4 
.005M 
45°C 
41.5 
39.0 
33.5 
30.0 
24.0 
20.0 
18.0 
14.5 
-
6.5 
-
-
-
-
-
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T a b l e - 19 
/ " S c h i f f base_7= .03M C^o^oJ^ 'OO^M 
T e m p e r a t u r e 35°C ^0°C 45°C 
Time (mts ) [^2^2-'^'^^^^''^ C^^z-'^^^^^'^ /"H202_7^tc10" 
30 A5.0 A2.5 3 9 . 0 
60 - 3 9 . 0 3 5 . 0 
90 4 0 . 5 3 6 . 0 3 1 . 0 
120 3 7 . 0 3 2 . 0 2 6 . 5 
150 3 4 . 0 - 2 4 . 0 
180 3 0 . 0 2 8 . 5 1 9 . 5 
210 2 7 . 0 2 4 . 0 16 .0 
240 2 5 . 0 1 9 . 5 1 3 . 0 
270 2 2 . 0 1 5 . 0 9 . 5 
300 18 .0 1 3 . 5 5 . 0 
330 1 4 . 0 10 .5 
360 1 1 . 0 5 . 5 
390 8 . 5 
420 5 .0 
95 
Table - 20 
/ " S c h i f f base_7= .04M /"H202-'^= '^^^^ 
Temperature 35°C 40°G 45°C 
Time (mts) fH^0^_7Kx^0~^ /"H^O^./WxIO"^ / " H ^ O ^ . / M X I G ' ^ 
40.0 37 .5 
33.5 31.5 
30.5 26.5 
24.5 21.0 
22.0 14.5 
18.5 10.5 
13.5 8.5 
10.5 5.0 
5.0 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
42.0 
38.0 
34.0 
30.0 
26.0 
21.5 
16.5 
13.0 
10.0 
7 . 5 
5 .0 
96 
Table - 21 
/ " S c h i f f base_7= .05M €^2^2-"^" '^^^^ 
Temperature 35°C 40^C 45°C 
Time (mts) ^"H^O^yMxlO'^ ^ ~ H 2 0 2 _ 7 M X 1 0 " ^ ^~H202_7MX10"^ 
30 37.5 33.5 30.5 
60 3^.5 - 2^.0 
90 30.5 23.5 
120 22.5 17.5 14.5 
150 16.0 - 10.5 
180 IA.5 11.5 8.0 
210 11.0 9.0 5.0 
240 9.5 5.5 
270 5.5 
97 
Table - 22 
/ " S c h i f f base_7= .06M 11^-^2^^ ' ^^^^ 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
r 
35°C 
H202_7^bc10"^ 
34.5 
30.0 
27.5 
24.0 
19.5 
16.5 
14.0 
10.0 
5.0 
C 
40° C 
31.5 
27.5 
23.0 
16.5 
13.0 
10.5 
5.5 
-
-
-4 r 
45°C 
H^O^^/MxlO'^ 
29.5 
24.0 
-
12.5 
9.5 
6.0 
-
-
-
98 
Table - 23 
/ " S c h i f f base_7= .07M C^^z-"^"^ '^'^^^ 
Temperature 35°C 40^C 45°C 
Time (mts) f}{^0^J}^^0~^ fY{^O^J¥ix^O~^ ^\O^Jy\x^O~^ 
30 31.0 29.0 27.5 
60 27.0 25.0 23.5 
90 24.0 
120 18.0 15.5 11.5 
150 15.0 13.0 9.0 
180 11.5 9.5 5.0 
210 9 .0 5.5 
240 5.0 - , -
Table - 24 
^9 
/ " S c h i f f base 7= .08M r^^^J= .005M 
Temperature 3^ C 
Time (mts) / • H 2 0 2 _ 7 M X 1 0 -4 
40 °C 45 C 
/ " H ^ O ^ y i ^ l o " ^ /"H^O^yKixlo" 
15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
33.5 
30.0 
27.0 
24.0 
22.0 
20.0 
16.5 
13.5 
11.5 
31.5 
26.5 
23.0 
20.0 
17.5 
13.5 
10.5 
6.0 
28.5 
23.0 
18.0 
11.5 
9.5 
5.0 
5.0 
190 
Table - 25 
reaction 
Dependence of/rate on the concentration of schiff base concen-
tration at various temperatures for the photooxidation of 
schiff base derived from Benzaldehyde and Aniline. 
/ • "Schiff 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
600 
base 
/"H^ 
_7= .01M 
35°C 
02_7MXIO~^ 
49.0 
47.5 
-
43.5 
41.5 
-
37.5 
35.0 
32 .0 
30.0 
27.5 
-
22.5 
20.0 
17.0 
15.0 
12.5 
10.0 
7 . 5 
5 . 0 
c 
C\^2. 
40°C 
Y{^^J}^^o 
47.5 
45.0 
43 .0 
40.5 
36.5 
34.0 
31.0 
28.0 
25.0 
23.0 
20.5 
18.5 
-
-
10.5 
8 . 0 
5 . 0 
-
-
* • 
.7= 
-4 
.005M 
r\ 45°C 1 0 2 _ 7 M X I O ' 
45.0 
41.0 
38.0 
34.5 
31.0 
28.5 
24.5 
21.0 
17.5 
-
-
10.5 
8 . 0 
5 .0 
-
-
-
-
-
~ 
1 0 1 
Table - 26 
/ " S c h i f f base_7= .02M C^z^zJ" .005M 
Temperature 35°C 40°C 45°C 
Time (mts) r]^^0^JI^\K'[0''^ ^\O^J\^^0~^ / " H ^ O ^ . / M X I O " " ^ 
45.0 42 .5 
43.0 39 .0 
36.5 
37 .0 33.0 
29.5 
25.0 
30.5 22.5 
27.5 19.0 
25.5 15.5 
23.0 13.0 
20 .0 
18.0 8.5 
15.0 5.0 
12.5 
10.0 
5 .5 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
47.5 
45.0 
43.0 
40.0 
-
37.5 
-
32.5 
30.0 
27.5 
25.5 
23.0 
18.5 
15.0 
12.5 
8.0 
5.0 
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Table - 27 
^ S c h i f f base_7= .03M /"HpOp_7= .005M 
Temperature 35°C 40°C A5°C 
Time (mts) ^ H 2 0 2 _ 7 M X 1 0 " ' ^ ^}^^0^J\^^0~^ [^^2^^^^^'^ 
42.0 40.0 
37.0 
35.0 30.5 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
4?0 
450 
45.0 
41.0 
39.0 
36.0 
33.0 
30.0 
-
25.5 
23.0 
-
-
14.0 
12.5 
9.5 
6.0 
27.0 
27.0 23.5 
24.5 20.0 
22.0 16.5 
19.5 13.5 
17.0 7.5 
14.0 5.0 
8.0 
5.0 
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Table - 28 
/ " S c h i f f base_7= .04M C%^oJ= 'OO^M 
Temperature 35°C AO°C 45°C 
Time (mts) / " H 2 0 2 _ 7 M X 1 0 " ' ^ / " H 2 0 2 _ 7 I ^ 1 0 ~ ^ /" H202_7MX10' ' 
30 43.5 40.0 38 .0 
60 41 .0 36.5 35.0 
90 38.5 - 31.5 
120 34 .0 30.5 28.5 
150 30.0 25.5 25.0 
180 27.0 23.0 21.0 
210 25.0 - 18.0 
240 21.5 - 14.5 
270 - - 7.5 
300 14.0 13.0 5.0 
330 - 10.5 
360 9.5 7.5 
390 7 .0 5.0 
420 5.0 
Table - 29 
104 
/ " S c h i f f base 7= .05M C^-^zJ^ .005M 
35^ C 40°C 
'_ '^ 2 2- ' 
45°C Temperature 
/ / / 
Time (mts) A H O ^ / M X I O " ^"H 0 /MXIO" rHoO^_7Mx10" '- ^'2 2-
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
40.0 
37.5 
35.0 
32.5 
28.5 
25.0 
21.0 
13.0 
10.0 
37.5 
35.0 
31.5 
29.0 
21.5 
18.5 
13.0 
9.5 
6.0 
35.0 
31.5 
28.0 
25.0 
21.5 
18.5 
14.0 
8.5 
5.0 
5.0 
Table - 30 
505 
/ " o c h i f f base 7= .06M F'A^^^J" -^ '^-^ ^ 
Temperature 35°C 40°C 45°C 
Time (mts) /f H202_7MX10"^ / " H ^ 0 2 _ 7 M X 1 0 " ' ' ' / H 2 0 2 _ 7 M X 1 0 ' ^ 
30 
60 
90 
1?0 
150 
180 
210 
240 
270 
300 
37.5 
35.0 
32.0 
28.0 
25.5 
18.5 
15.0 
10.5 
6.5 
3^.5 
31.5 
27.0 
16.0 
13.0 
5.0 
32.5 
29.5 
25.5 
22.0 
16.0 
12.5 
8.5 
5.0 
106 
Table - 31 
/ " S c h i f f base_7= .07M r\O^J= .005M 
Temperature 35°C 40°C 45° C 
Time (mts) / "H^O^.ZMXIO""^ / " H ^ O ^ J M X I O " ^ ^H^O^^/Fixlo'^ 
30 
60 
90 
120 
33.0 
31.0 
26.5 
31.5 
27.5 
25.0 
23.0 
27.0 
21.0 
19.0 
12.5 
150 22.5 10.0 
180 
210 
18.5 
16.0 
13.0 
8.0 
8.5 
5 .0 
240 10.0 5.0 
270 5.0 
107 
Table - 32 
/ " S c h i f f base_7= .08M C^'p2.J^ ' ^^^^ 
Temperature 35°C 40°C 45°C 
Time (mts) / " H ^ O ^ ^ / M X I O " ^ [ ^-^^.J^'^^^'^ f E^O^Jl'lxlo'^ 
30 31 .8 27.0 25.0 
60 26 .5 - 20.0 
90 21 .5 20.0 15.5 
120 - 18.5 13.0 
150 12.5 12.5 10.5 
180 10.5 9 .5 5.5 
210 7.0 5.0 
240 5.0 
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Table - 33 
Dependence of reaction rate on the concentration of schiff base 
at various temperatures for the photooxidation of schiff base 
derived from Toulaldehyde and Aniline. 
rSchiff base_7= .01M /~^2°2-^" '^^^^ 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
C\ 
35°C 
0 2 _ 7 M X 1 0 ' ^ 
49 .0 
47.5 
-
42 .5 
39.0 
34.0 
30.0 
-
27.5 
24.0 
22.0 
19.5 
16.0 
14.0 
11.5 
10.0 
8.5 
-
5.0 
c 
40° C 
H202_7MX10~^ 
47.0 
45.0 
-
38.5 
35.0 
-
28.0 
26.0 
24.0 
-
18.5 
14.0 
10.5 
8.5 
6.5 
5.0 
-
-
c 
45°C 
H 2 0 2 _ 7 J ^ 1 0 ' ^ 
45.5 
-
-
32.5 
30.0 
-
24.5 
21.5 
20.5 
-
16.5 
12.0 
-
6.5 
5.0 
-
-
-
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Table - 34 
/ " S c h i f f base_7= .02M C^z^z-^" '^ ^^^^^ 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
35°C 
/"H^O^^/MXIO"^ 
47.0 
44.5 
40.0 
37.5 
-
31.5 
28.5 
24.5 
-
21.5 
18.5 
16.5 
13.0 
11.0 
9.5 
-
8.0 
5.0 
C^2 
40° C 
-4 
,02_7MX10 
45.0 
43.5 
-
35.0 
-
29.5 
-
-
20.5 
18.5 
16.0 
14.0 
12.5 
11.0 
9.5 
8.0 
5.0 
/ 
r 
45°C 
44.0 
-
36.5 
32.5 
-
27.0 
-
-
18.5 
-
14.5 
12.0 
11.0 
9.0 
5.5 
-
-
— 
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Table - 35 
/ " S c h i f f base_7= .03M C^^^J^ .005M 
Temperature 35°C AO°C ^5°C 
Time (mts) /f H^O^^IIxlo"^ ^ H 2 0 2 _ 7 M X 1 0 " ^ /7H202_7I^IX1O" 
30 45 .0 45.5 42.5 
60 42.5 41.0 
90 40.0 - 34.0 
120 37.5 34.0 31.5 
150 
180 30.0 27.5 24.5 
210 27.0 25.0 
240 23.0 - 21.0 
270 21 .0 
300 IS.5 16.0 14.5 
330 16.0 14.5 13.0 
360 14.0 12.5 11.5 
390 12.0 
420 9.5 8.5 5.0 
450 8.0 5.0 
480 5.0 
Table - 36 
111 
/~Sch i f f base 7= .04H / " H 0^^_7= .005M 
Temperature 35° C Uifc h^"^ C 
Time (mts) /" H^0^_7MX10"^ A H^0^_7MX10~^ / " H 0 /MXIO"^ 
,_ ^'2^2-' L "2 2-' 
30 
6n 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
44.0 
41.5 
38.5 
36.0 
34.5 
29.0 
19.5 
16.5 
14.5 
11.0 
9.5 
8.0 
5.0 
42.5 
40.0 
37.0 
41.0 
32.5 
27.5 
25.0 
18.0 
15.0 
9.5 
8.0 
5.0 
35.5 
29.5 
25.5 
21.5 
16.0 
11.5 
8.0 
5.0 
112 
Table -• 37 
/"Jchiff base 7= .05M /•H202_7= .005M 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
[ 
35°C 
H20^_7MX10"^ 
42.5 
-
37.0 
34.5 
-
26.5 
25.0 
-
• 18.0 
16.0 
-
9.5 
5.0 
r 
40° C 
H^O^ 7MX10~^ 
40.0 
38.5 
36.0 
33.0 
31.5 
?5.0 
23.5 
-
-
14.5 
10.5 
6.0 
-
[ 
45°C 
H^0^_7MX10"^ 
38.5 
-
34.0 
30.0 
26.5 
21.5 
17.0 
-
13.0 
11.5 
6.5 
-
-
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Table - y. 
/ " S c h i f f base_7= 'O^M C^2^2J" '^^^^^ 
mper^ture 35°C U(fc 45°C 
30 41.0 39.0 37.0 
60 38.0 36.5 35.0 
90 35.5 - 30.0 
120 31.0 29.0 
150 26.5 25.0 23.5 
180 24.0 22.5 21.0 
210 - 18,0 16.5 
240 17.5 16.0 12.0 
270 14.5 13.0 8.5 
300 11.5 9.5 5.0 
330 9.0 5.0 
360 5.0 
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Table - 39 
/"Schiff base 7= .07M r^^^J^ .005M 
35°C A0°C 45°C Temperature 
Time (mts) /"H^O^jMxIo"^ /"H^0^_7ltx10"^ /"H^0^_7MX10" 
2 2-
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
39.0 
35.5 
31.5 
27.0 
21.5 
18.5 
15.0 
11.5 
5.5 
36.0 
31.5 
26.5 
19.0 
15.0 
11.5 
8.0 
5.5 
34.5 
28.5 
25.5 
21.5 
16.5 
13.0 
11.5 
5.5 
115 
Tabic - 40 
/"Schiff base 7= .08M C\^2-'^" .005M 
Temperature -P,-. 40° C 
/_ "2-2-' 
45°C 
Time (mts) /"K 0 7HX10~^ /"H^O /MXIO'^ /"H 0 /MXIO -4 
2 2-
30 
60 
90 
120 
150 
180 
210 
240 
270 
:>7.5 
28.5 
24.5 
20.5 
15.5 
12.0 
0.5 
5.5 
35.5 
30.0 
26.0 
21.5 
17.0 
13.0 
9.0 
5.0 
32.5 
28.0 
22.5 
18.5 
15.0 
11.0 
6.0 
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Table - ^ 1 
Dependence of reaction rate on the concentration of schiff base 
at vario\as temperatures for the photooxidation of schiff base 
derived from Anisaliehyde and Aniline. 
/"Schiff bace 7= .01M r^2^^J= .005M 
.o ^ 40° C 45° C Temperature ?5 . _ 
I I ( 
Time (m.ts) Z" Ho^^^./i •x10" /"HpO^_7Mxlo" ^ H ^ 0 ^ _ 7 M X 1 0 " 2 2- 2 2-
30 
60 
90 
120 
150 
1 an 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
600 
630 
660 
49.0 
/i7.5 
45.0 
42.0 
4 0 . 0 
30.5 
36.0 
32.0 
30.0 
28.5 
22.5 
20.0 
18.5 
16.5 
13.5 
10,5 
48.0 
46.0 
43.5 
38.5 
34.0 
30.0 
26.5 
22.0 
19.5 
18.0 
14.0 
11.5 
9 .0 
5.0 
46.0 
41.5 
36.0 
31.5 
28.5 
24.5 
19.5 
16.0 
15.0 
12.5 
10.0 
6.0 
Table - 42 
m 
/ ~ 3 c h i f f bcise /= .O^K / ' " 2 ° 2 - ^ = .005M 
Temperature ?? : 
Time (mts) [ U^0^_7l'\x^0 - 4 
40°C 
/fH202_7l4x10 -A 
45°C 
^ H 2 0 2 _ 7 M X 1 0 
- 4 
30 
60 
QO 
120 
lao 
210 
240 
27 "I 
3O0 
330 
360 
300 
42^ 
U'j ) 
/+'^^ 
510 
54J 
570 
60 ) 
4 7 . 0 
4-, .0 
4 3 . 0 
41..^ 
3-^.0 
3 6 . 0 
3 4 . 0 
'^7.5 
> , . 0 
2 ' .5 
1 ^.0 
1'-'. 5 
11.5 
'^.5 
'0.0 
4 5 . 5 
4 3 . 5 
4 1 . 5 
3 9 . 5 
3 6 . 5 
3 3 . 5 
3 1 . 5 
2 8 . 5 
23 .5 
2 0 . 5 
1 8 . 5 
1 4 . 0 
1 0 . 0 
8 . 5 
5 . 0 
4 3 . 5 
4 1 . 0 
3 9 . 0 
3 7 . 0 
3 1 . 0 
2 9 . 0 
2 7 . 0 
2 1 . 0 
1 8 . 5 
1 5 . 0 
1 3 . 0 
10 .5 
6 .5 
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V 1 ! : ) 1 P 43 
/ J c i i i b ir.e 7- .03i'. /"H202_7= .005M 
Tempor-- t a r e 
Time (rnts^ 
30 
60 
90 
120 
r?o 
1R0 
710 
Pjn) 
270 
300 
330 
360 
3'0^' 
420 
450 
430 
r H^02_7MX 
4 6 . 5 
4 3 . 5 
-
3^^. 5 
^ 6 . ^ 
* 
31 .5 
'M, ) 
-
" - 0 
^?2.5 
19 .4 
-
17 ..0 
15 .0 
13.;) 
,10-^ [ 
40° C 
H 2 0 2 _ 7 M X 1 0 ' ^ 
4 5 . 0 
4 1 . 5 
4 0 . 0 
-
3 4 . 5 
33.5 
28.5 
2 7 . 0 
-
2 3 . 5 
2 0 . 0 
16 .5 
-
1 4 . 0 
11 .5 
9 . 5 
c 
45°C 
H 2 0 2 _ 7 M X 1 0 " 
4 3 . 0 
4 0 . 0 
3 8 . 5 
3 5 . 0 
3 1 . 5 
3 0 . 0 
2 6 . 5 
24 .5 
2 2 . 0 
2 0 . 0 
17 .5 
15 .0 
12 .5 
10 .5 
8 . 0 
5 . 0 
5 i n 
540 
1 ^.0 5 . 0 
570, 
11? 
T.^b lp - /+/+ 
/ 3chif'" bcise 1- .04 I'l 
Temperature ?5": 
Time i^ its) A H „ 0 ^ /MXIO -4 
r'A^^J= .005M 
40° C 
2 2-' 
45°C 
/•H^0O_7MX10"^ Z H 0 /MXIO'^ 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
4U.5 
41.5 
39.0 
36.0 
?1.0 
29.0 
26.5 
21.5 
18.0 
16.0 
13.5 
12.0 
lO.n 
'^0 
5.0 
^2.0 
38.5 
33.5 
28.5 
24.0 
18.5 
15.5 
12.0 
9.5 
7.0 
5.0 
39.5 
30.5 
26.5 
21.5 
15.0 
11.5 
5.0 
Table - ^5 
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/"Schiff 
Temperature 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
2-^ 0 
270 
300 
330 
360 
390 
420 
4^ '^  
b-
/" 
ise 
•^2' 
_7- .05M 
35° C 
O^./MxIO"^ 
4.". 5 
4J.0 
:)7.5 
-
? J. ^ > 
24.5 
2?. 5 
-
1^ .5 
1b. 5 
14.0 
12.5 
10. ) 
7.5 
5.'"^  
r 
f^^'p2-" .005M 
40°C 45°C 
39.5 38.0 
38.0 35.5 
35.5 32.5 
31.0 29.5 
28.0 26.0 
22.0 19.5 
18.0 
-
17.0 15.5 
15.0 13.5 
12.5 10.5 
10.0 8.5 
8.0 5.0 
5.0 
— m. 
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Tab le - 46 
/ J c h i f f ba se 7= .06Fi C^Z^zJ" .005M 
T e m p e r a t u r e 35°C 40° C 45°C 
Time (mts) A H 0 ^ _ 7 K X 1 0 ' ^ A H , 0 ^ _ 7 M X 1 0 " ^ ^ H , 0 , _ 7 M X 1 0 " ^ L " 2 ^ 2 - ' /> ^'2 2 - ' 
30 
60 
90 
1 PO 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
40.0 
38.5 
35.5 
33.5 
2 9 . 5 
26 .5 
2 4 . 0 
2 0 . 5 
16 .5 
1 3 . 5 
10 .5 
6 . 0 
3 8 . 5 
3 6 . 0 
34.5 
3 2 . 5 
3 0 . 0 
2 7 . 0 
2 5 . 0 
21 .5 
1 8 . 5 
1 5 . 0 
11 .5 
6 .0 
3 6 . 0 
3 4 . 5 
3 2 . 0 
3 0 . 0 
2 8 . 5 
2 6 . 0 
2 4 . 5 
2 3 . 5 
19 .0 
1 6 . 0 
5 .5 
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Table - 47 
/ " .chif'^ base 7- .^7K r^^^^J^ .005M 
Temperature 
Time (mts) 
35°C 
/fH 0 7MX10 
C 1 -
- 4 
4 0 \ 45°C 
^ H 2 0 2 _ 7 M X 1 0 " ^ / " H 2 0 2 . 7 M X 1 0 " ^ 
vo 
qo 
270 
300 
33"^ 
360 
3yo 
5^t.L) 
?^).0 
16.0 
11 .5 
C>.0 
36.0 
34.5 
32.5 
30.0 
26.5 
24.5 
19.5 
16.5 
13.5 
6.5 
34.5 
32.5 
30.5 
28.5 
26.0 
23.5 
20.5 
18.0 
16.5 
13.0 
6.0 
Table - ^8 
123 
r Schiff basp 7= .08M ^ ^ 2 ^ 2 - ^ = .005M 
Temperature 3t) „o 40°C 
'- 'y 2-' '- 2 2 - ' 
^s'^c 
Time U t s ) / " H ^ 0 ^ _ 7 M X 1 0 ~ ^ Z"H^0^_7MX10~^ / " H 0 7MX10"^ 
30 
60 
^?} 
210 
?A0 
270 
3^0 
35 .5 
3 2 . 0 
30 .0 
26.0 
21.5 
19.0 
16.5 
15.0 
33.0 
29.5 
28.5 
26.5 
23.5 
19.5 
17.0 
14.0 
10.0 
5.0 
31.5 
26.5 
25.0 
23.0 
21.0 
17.0 
13.5 
9.5 
5.0 
330 5 .0 
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Table - 49 
Variation of k - with / i ch i f f base_7and temperature for 
the photooxidatIon ot schiff base derived from Benzeldehyde 
and loaoani l ine . 
/ " S c h i f f b< 
, 31 
1,^ 
• - ' 
. ^i 
. ^4 
. • ) ^ 
. J 6 
. J 7 
. Jc 
KIO. 
-ISO 
WO, 
_7 
k , 
CDS 
3 5 ° C 
b.b 
>^.1 
i : ' . 2 
15 ,6 
2 ) . 7 
;^2.8 
2 5 . 5 
2 8 . 0 
1 
X 10 "^ ( s e c " ^ ) 
40° C 
7 . 8 
1 1 . 3 
16 .5 
18 .0 
2 1 . 7 
2 7 . 0 
2 9 . 5 
3 2 . 5 
2 
45°C 
8 ,5 
1 2 . 5 
1 7 . 5 
2 2 . 5 
2 7 . 0 
3 2 . 0 
3 6 . 5 
4 1 . 0 
3 
en 
I O 
X 
l/t 
o 
40-00-
30-00 
20-00-
10-00-
Figure-1 
-02 .04 -06 
[Schiff base] M — 
[Schiff base] M 
Figure-2 
V) 
o 
50.00-
40-00-
X 30-00-
20-00 
10-00 
-02 OA -06 -08 1-00 
[Schiff base] M >• 
Figure-3 
125 
Table - 50 
Variat ion of k , with /"ochif f base Jand temperature for obs - _' '-
the photooxidation of schiff base derived from Benzaldehyde 
and Bromoaniline. 
/" Schiff base_ 
M 
.01 
.02 
.03 
.04 
.05 
.06 
. 07 
.08 
I'lG. I\'o 
_7 
35°C 
4.9 
7.5 
11.2 
14.5 
18.0 
21.5 
25.0 
27.0 
4 
k , X 
obs 10"^ (sec"'' 
40^ C 
5.4 
9.5 
13.0 
17.0 
22.5 
25.0 
28.0 
31.5 
5 
) 
45°C 
6.5 
11.0 
14.5 
19.0 
24.0 
27.0 
30.0 
33.5 
6 
o 
AO.OO 
30.00-
20-00-
10.00-
Figure - 5 
.02 «04 ^06 
[Schiff base! M-
.02 04 .06 
[Schiff base] M — 
Flgure-A 
CO 
' O 
(A 
JQ 
O 
40.00 
30.00 
^ 20.00-
10-00-
Flgure-6 
1 1 1 
•02 -OA 06 
[Schiff base] M — 
.08 
t26 
Table - 51 
V a r i a t i o n of k , '.-/ith /"-^chiff base_7 f^ nd temperature for 
t h e photooxi i"! t.ion of scl i i f f bose der ived from Benzaldehyde 
and C h l o r o a n i l i n e . 
/ " S c h i f f Dase 
M 
.01 
. 0 2 
. 0 ^ 
.04 
.05 
.L)6 
.07 
. 'JS 
?1G.1^^' 
7 
35°C 
4 . 5 
6 . 0 
8 . 5 
1 0 . 0 
1 ? . 0 
1 4 / ) 
16 .0 
I T . O 
7 
obs X 10"^ ( 
40° C 
5 .1 
7 . 5 
1 0 . 0 
1 2 . 5 
15 .0 
1 8 . 0 
2 0 . 0 
2 2 . 5 
8 
s e c -1) 
45°C 
5 .5 
8 . 5 
1 1 . 5 
1 4 . 0 
16 .5 
1 9 . 5 
22 .5 
25 .5 
9 
b 
O 
20.00-
16-00 
X 12.00 
8.00 
A.00 
Figure-7 
1 I 1 
02 OA 06 
[Schiff base] M -
08 
2A.00 
20.00-
7^ 16.00-
X 
I 12.00 
8 . 0 0 -
4-00-
.02 OA .06 .08 
[Schiff base]M > 
Flgure-8 
26.00-
22-00 
18.00 
I 
3 U-OO 
X 
o 
10-00 
6-00 
2-00 
Figure- 9 
1 J L 1 
01 .03 .05 .07 .09 
[Schiff baselM > 
IZi 
Table - 52 
Variation of k , with /"Schiff base_7 ^^ ^^  temperature for 
the photooxidation of schiff base derived from Benzaldehyde 
and Aniline. 
/_ Schiff base. 
M 
.01 
.02 
.05 
.04 
.05 
.06 
.07 
.18 
:'' L 0.. L 
7 obs 
35°C 
3.9 
5.2 
7.0 
S.O 
10.0 
12.0 
15.5 
15.0 
10 
X 10 "^ (sec"'') 
40° C 
4.5 
6.5 
8.5 
11.0 
13.0 
15.0 
17.0 
19.0 
11 
45°C 
5.0 
7.5 
9.5 
12.0 
14.0 
16.5 
18.5 
21.0 
12 
I 
16.00 
12.00 
o 
X 
I 8.00 
4.00-
Figure-lO 
1 1 1 
.02 04 .06 
[Schiff base]M~ 
08 
20-00 
16-00 
« 12-00 
X) 
o 
8-00 
A-OO-
Figure-11 
1 1 1 
.02 -04 -06 
[Schiff base] M-
.08 
22.00 
18.00 
7Q U-OO 
V) 
J 10.00 
6.00 
2.00 
Figure-12 
J L 
.01 .03 .05 .07 
[Schiff baselM 
•09 
1.28 
Table - 53 
V a r i a t i o n of k^, ••.•ith / Schif f base 7 ^-nJ temperature for 
Qui) ~ — 
the "hotooxi i'^ .tion of schiff base derived from Toulaldehyde 
and Aniline. 
/'Schiff 
M 
.O'l 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
yio. 
base_ 
NO 
.7 
35 t-
3.6 
4.5 
6.5 
7.5 
9.0 
10.5 
12.0 
13.5 
13 
obs X 10~^ (sec' 
40° C 
4.0 
6.0 
7.5 
9.0 
11.0 
12.5 
14.5 
16.0 
14 
-1^ 
45°C 
4.6 
7.0 
7.5 
10.5 
12.0 
14.5 
17.0 
19.5 
15 
16-00 
12.00 
7 
o 
X 
u. 8-00 
O 
4.00 
Figure-13 
1 1 1 
02 .04 06 
[Schiff base] M 
08 
16.00 
12.00 
X 
v> 8-00 
o 
A.00 
Figure-U 
_1 I I I 
02 04 .06 .08 
[Schiff baseJM > 
20.00 
16.00-
I 
o 
X 12.00h 
I/) 
o 
8.00-
4-00-
Figure-15 
1 1 
•02 .04 06 
[Schiff baseJM-
08 
1.29 
Table - 5A 
Variation of k , with /"Schiff base_7 and temperature for 
the photooxidation of schiff base derived from Anisaldehyde 
and Aniline. 
Ku. ^ 10"^ (sec"'') 
/"Schiff base 7 ^ 
35°C 
3.4 
4 . ? 
5.6 
6 .7 
3 .4 
9.5 
10.5 
40° C 
3.8 
5.0 
6 .4 
7 .6 
9 .0 
10.4 
12.0 
45°C 
4.2 
5.8 
7.2 
8.6 
10.0 
11.6 
13.0 
.01 
.'J2 
.03 
.04 
.05 
.06 
.37 
.08 
r^ IG. NO 16 17 18 
U-OO 
10-00 
1/ 
« 6.00-
XI 
o 
2 0 0 -
1 1 
.01 .03 .05 
[Schiff base]M 
Figure-16 
•07 
uoo-
10.00 
l/t 
jQ 
o 
600 
2.00 
J I I L_ 
•01 .03 .05 .07 
[Schiff base] M > 
Figure-17 
reoo 
12.00 
M 8-00 
X) 
o 
4-00-
Figure-18 
± 1 1 
•02 04 06 08 
[Schiff base] M > 
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Table - 55 
Dependence of reaction rate on the concentration of 
H O for the photooxidation of schiff base derived from 
Benzaldehyde and lodoaniline. 
/ S c h i f f base / = .02M Temper?jture = 45°C 
C\^ 
Time 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
'2-7 
(mts) r 
.002M 
W^Q^Jn 
19.0 
-
16.0 
14.5 
-
13.0 
11.0 
7.5 
4.0 
2.5 
.004M 
'2^2-"^ /H„0p_7M X 1 0 ' ^ 
38 .0 
34 .0 
31.0 
28.0 
23.0 
18.0 
14.5 
10.0 
6.5 
31 
Table - 56 
Dependence of reaction rate on the concentration of 
HpOp for photooxidation of schiff base derived from 
Benzaldehyde and Bromoaniline. 
/"Schiff base 7= .02M Temperature = 45°C 
Time (i 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
J 
mts) 
• 
.002M 
/"H^O^^/MxIO"^ 
19.0 
17.5 
16.5 
15.5 
-
13.5 
12.0 
-
10.5 
9.0 
7.0 
4.0 
2.5 
/" 
.004M 
'H^O^./MxIO"^ 
37.5 
35.0 
33.0 
31.0 
29.0 
-
24.5 
20.0 
-
12.5 
9.6 
6.0 
-
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Table - 57 
Dependence of reaction rate on the concentration of 
HpO for the photooxidation of ; 
Benzaldehyde and Chloroaniline. 
schiff base derived from 
/~Schiff base_7= .02M Temperature = 45 C 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
.002M 
19.5 
18.5 
-
16.5 
15.0 
14.0 
13.0 
10.5 
9.0 
7.5 
6.0 
5.5 
4.0 
2.5 
.004M 
^"H^O^yMxIo"^ 
38.5 
-
34.5 
33.0 
31.5 
29.5 
27.0 
23.5 
20.5 
18.5 
12.5 
8.0 
5.5 
-
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Table -58 
Dependence of reaction rate on the concentration of 
H„0 for the photooxidatic 
from Benzaldehyde Aniline. 
tion of schiff base derived 
/ Schiff base /= .02M Temperature = 45°C 
Time (mts) 
.002M 
^"H^O^.ZMXIO"^ 
19.0 
18.0 
17.0 
16.5 
-
1^.5 
13.5 
12.5 
11.5 
10.0 
9 .0 
7 .5 
6 .0 
4 .5 
.004M 
/"H^O^jMxIO"^ 
38.5 
37.5 
36.5 
33 .0 
31.0 
29.5 
28.5 
27.5 
24.5 
21.0 
13.0 
9.5 
8 .0 
6.0 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 3.0 
34 
Table - 59 
Dependence of reaction rate on the concentration of HpO^ for 
the photooxidation of schiff base derived from Toulaldehyde 
and Aniline. 
/"Schiff base 7= .02M Temperature = 45° 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
.002M 
^H202_7MX10"^ 
19.0 
18.0 
17.5 
17.0 
16.0 
15.5 
14.0 
13.5 
11.5 
11.0 
10.0 
-
8.5 
6.5 
4.5 
3.0 
.004M 
^"H^O^^MxlO"^ 
39.0 
38.5 
38.0 
37.0 
35.5 
35.0 
33.0 
31.0 
27.5 
24.0 
18.0 
-
12.5 
7.5 
6.0 
-
35 
Table - 60 
Dependence of reaction rate on the concentration of HpOp 
for the photooxidation of schiff base derived from 
Anisaldehyde and Aniline. 
/ " S c h i f f base 7 = .02M Temperature = 45°C 
Time (mts) 
30 
60 
90 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
.002M 
/"H^O^yMxIo"^ 
19.0 
18.5 
18.0 
-
17.0 
16.5 
16.0 
15.0 
14.0 
12.5 
11.0 
-
9.5 
-
7,0 
-
5.0 
3.0 
.004M 
/"H^O^yMxIo"^ 
38.0 
37.0 
-
35.0 
33.5 
31.0 
-
27.5 
24.0 
20.5 
17.5 
-
13.5 
-
8.5 
6.0 
-
-
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Table - 6l 
Activation parameters for the photooxidation of Schiff bases 
Schiff base 
derived from 
1. Benzal-
dehyde and 
lodoaniline 
2. Benzalde-
hyde and 
Bromoaniline 
3. Benzalde-
hyde and 
Chloro-
aniline 
4. Benzalde-
hyde and 
Aniline 
5. Toulalde-
hyde and 
Aniline 
6. Anisalde-
hyde and 
Aniline 
Tempe-
rature 
35°C 
40°C 
45°C 
35°C 
40°C 
' 45°C 
35°C • 
40°C 
45°C 
35°C 
40°C 
45°C 
35°C 
40°C 
45°C 
35°C 
40°C 
45°C 
kpX 10"^ 
(min mole 1 
5.50 
5.83 
8.30 
5.33 
5.50 
6.66 
3.58 
4.06 
4.53 
2.76 
3.41 
3.66 
2.33 
2.88 
3.58 
2.00 
2.21 
2.43 
"40°C 
-1 
KJmole 
34.98 
22.99 
8.18 
12.85 
18.24 
11.63 
^40^0 
JK mole 
-182.49 
-214.57 
-268.99 
-252.09 
-230.31 
-258.66 
^40°C, 
KJmole"^  
92.12 
90.18 
92.42 
91.79 
90.36 
92.63 
Ea 
KJmole 
37.58 
25.59 
10.78 
15.45 
20.85 
14.24 
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Table - 62 
Rate constants for the self photodecomposition of Hydrogen 
peroxide of various concentrations and at various temperatures. 
r^2^^J= .001M 
Temperature 
Time (mts) 
60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1200 
k , (Sec~^) 
obs ' 
FIG. NO. 
35°C 
-
83.0 
-
60.0 
-
52.0 
-
-
-
34.0 
-
25.0 
-
-
-
16.0 
-
12.0 
10.0 
1.88x10"^ 
^q 
40°C 
/'H202_7MX10~^ 
98.0 
80.0 
75.0 
56.0 
52.0 
-
46.0 
41.0 
36.0 
30.0 
26.0 
21.0 
-
-
14.0 
11.0 
10.0 
-
-
2.l5x10~^ 
20 
45°C 
/"H^O^jMxIO"^ 
96.0 
82.0 
69.0 
50.0 
45.0 
40.0 
31.0 
-
28.0 
-
-
14.0 
10.0 
-
-
-
-
-
-
3.14x10"^ 
21 
C^O^H 3 601 
o 
CM 
C^O^H 3 60) 
CM 
O 
CM 
o 
- 3-0 -
- 3-2 -
- 3-4 
2 - 3 - 6 -
0 120 240 360 480 600 720 840 
Time ( minutes ) *-
FIG. 21 
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Contd. Table - 62. 
Temperature 
Time (mts) 
60 
120 
180 
240 
300 
360 
480 
600 
720 
840 
960 
1020 
1080 
1200 
1320 
^obs^ 
FIG. 
Sec"'') 
NO. 
/ • 
/""2°2-^= 
35°C 
'H^O^^ZMXIO' 
-
48.5 
-
37.5 
-
31.5 
-
19.5 
17.5 
-
11.5 
-
8.5 
7.5 
6.0 
1.69x10"^ 
22 
-4 
= .005M 
40°C 
/"H202_7MX10'^ 
-
45.0 
-
34.0 
-
25.0 
21.0 
15.5 
12.0 
-
7.5 
-
6.0 
5.0 
-
2.05x10"^ 
23 
/ • 
45°C 
"H^O^^/MxIo"^ 
-
42.0 
-
32.0 
-
25.5 
20.0 
13.5 
-
8.0 
-
5.5 
-
-
-
2.80x10"^ 
24 
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Discussion 
The inves t iga t ions show tha t the photooxidation of the 
Schiff bases follows a pseudo order k ine t ics throughout the 
progress of th.- reac t ion . I t has been found tha t the observed 
pseudo f i r s t order r a t e constants (under the conditions 
/~3chiff hasejp C'^J^^J^ ^^^"^ plot ted agairist /"Schiff base_7 
£ive a s t r a i g h t l inp with a posi t ive i n t e r cep t . The in te rcept 
.Most probably s ign i f i es the photo-self decomposition of ^•^2* 
Thus the overal l ra te expression i s , 
/"H„0„ 7 
- d ~ ^ '^" = I'K + K /''S.^ 7 7 /"H^O, 7 r^^ 7= Concen-
tration of Schiff base 
The photodecomposition of ^'J^2 ^^^ also studied under 
siffiilbr conditions and the process was found to obey a simple 
first order kinetics. The photo-decomposition of H^O is known 
to be initiated by 
H2O2 ^ HO2 + H /"ref. (1)_7 
The value of k. compared well with the intercepts 
obtained earlier and therefore, there appears to be not doubt 
that the self-decomposition of ^-^2 ^^ taking place as a minor 
side reaction. Priliininary investigations have also shown that 
hydrogen i'on concentration has no effect on the reaction rate. 
The over all reactions sequence may be given as: 
40 
( i ) R ' - C = N - R + \U0 - J R'CH -NR + H / r e f . {2) J 
2 2 
H OOH 
2 
( i i j R'-CH - K R + H2O2 - ^ ^ R ' C H - K\i + H2O + HO* 
OOH 0 / " r e f . ( 3 ) _ 7 
i i i j R'CH - i^R + H* J^ > R ' Q L + OKR 
( i v ) R'CH^ + HO2 T^> R'JH^OH + 2 0 
^^) 2 ONR - ^ ^ Od-JRjg -^  2 Og 
2 R' - C = N - R + 4H2O2 >> 2H2 + 2R'CH20H + 3 /2 O2 + OlNR)^ 
H 
The mass balanced equation of the reaction nvuy be 
written as 
4R«-C = N-R + 8H2O2 > 4H2O + 4R'CH20H + 3O2 +2 0 (NR)2 
H 
--according to the above given mechanism, it will be noted 
that for 8 moles of HpO consumed, we should expect nearly three 
moles of oxygen. Therefore we expected that under the experimental 
conditions employed 7-8 ml of oxygen should be evolved. However, 
our investigations showed that oxygen collected was always less 
than the quantitatively predicted amount. The problem was further 
il 
inv'^ stij'/-rtcd by measuring the amount of oxygen evolved by the photo-
decomposition oi" HpO in the presence of i-'e "*" (A Imown and thorough-
ly studied reaction). v'e found that we v/ere able to collect one 
mole of oxygen i'^r two moles of HpO decomposed in aqueous media. 
However, in the presenceof isopropanol, the amount of oxygen 
collected was found to be much less. Therefore it appears to be 
Justified to assume that oxygen v;as being trapped in isopropyl 
alcohol medium during the photooxidation of Schiff bases as well. 
There are two major reasons which make it safe to assume 
that chain initiation step (1) does not involved a radical from 
H^O^ giving rise to photooxidation of the Schiff bases (a) if 
formation of H0„ preceeds the photooxidation, then the reaction 
rate should be independent of Schiff base concentration as the 
photolysis of HpO^ is very slow and should apparently be the rate 
determining step. Most of the radicals associated v/ith the HpOp 
can be generated by adding Fe . However, Schiff base are found 
to be unaffected in the presence of Fenton's reagent. It clearly 
indicates that the photooxidation of the schiff base is not initia-
ted by HO or other radicals generated from H^Op. (b) the rate 
of the reaction should not depend upon the nature of the Schiff 
base. r\irthermore, Schiff bases are found to be remarkably stable 
in the absence of HpO in the medium used under the present study. 
It appears that both H2O2 and the Schiff base are involved in photo 
initiation process - as suggested in step (1) of the mechanism. 
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Since the rate deteraiining step results in conversion 
of carbon-nitroijen double bond, into a carbon-nitrogen single bond, 
it is probable that presence Of halogen group in the aroiiiatic rings 
cause TT electrons to shift away from carbon-nitrogen bond, thus 
facilitating formation of the complex. This effect v/ill be greatest 
in the iodo substituted schiff base, but least in tne case of chlo-
rosubstituted schiff base due to strong electron alfinity of the 
group. Therefore it is not unexpected that the specific second 
order rp.te constants (kp) or overall observed rate constants k , g 
show the following order: ^^IQD ^  ^^^SB '^  kCl-,g, (where I^ g is the 
schiff base lerived from iodoaniline and benzaldehyde, Br,.g is the 
schiff base derived from bronioaniline nnd benzaldehyde and Clou is 
the schiff base derived from chloroaniline and benzaldehyde), 
4 
It has also been reported by many authors that the 
oxidation of C=N in the schiff bases with peroxy acids involved 
a concerted nucleophilic displacement of electrons from basic 
nitrogen preceeding the addition of peroxides. Therefore the 
presence of electron releasing group in either ring will render 
nitrogen a basic character and should help in oxidation. 
5 
It has also been shown that oxidation of schiff base was 
facilitated by the electron releasing groups on both the substi-
tuents of thp scniff bases. The epoxide, which is shovm in the 
stop II of the mechanism 
143 
R'- CH- N R + H.O^ -?^R'CH - NR + H^O + HO* 
1 • "^ \ / 2 2 
OOH 0 
has also been reported by some workers in such systems and there-
fore, there appears to be no doubt in its formation. The end 
7 
product is a dimer of nitroso compound. Earlier workers have 
studied the oxidation of schiff bases with peroxyacids and it has 
been proposed that the intermediate oxazirane is formed in two 
steps. .(6 also believe that the photooxilation with H^O- is follow-
ing the same pattern and further reaction of this intermediate and 
its subsequent derivatives with free radicals demand that the free 
radicals such as H and HOp should beproduced by the interaction of 
the schiff base or intermediate (1) with H^O^ we do not favour tae 
possibility o[' these radicals being generated by the photodecompo-
sition oi HpO^, namely, 
h'v) • • 
HgO^ > H + HO2 
because this reaction is Car too slow to maintain sufficient 
concentr-.tion of these radicals in the reaction medium, so much so 
that step III and IV of the mechanism may have sufficiently faster 
rate. 
Normallly one would expect that a photoinduced process 
should involve an initiation process caused by the fragmentation of 
HpO as follows . 
"2°2 " ^ "^2 "" " 
Therefore the rate of the reaction may be written 
as, 
r. r = k^  C^2^2J "" ^ 2 C'^-^zJ C'^^^J 
At the same time it has established by earlier workers 
8,9 
that C=N bond may give rise to biradicals 
44 
C = N 
W ^
 \C - N< 
10 
Ohta and Baum have studied the photoinduced reactions 
of imine.^ ) in inert solvents both of them have proposed the forma-
tion of carbon radical by the abstraction of tertiary hydrof^ en of 
the inline by triplet excited benzophenone. 
U 
k ^ 
t45 
l-'.any workers have reported that a binolecular process may 
11 
also be photoinduced , for example the oxidation ol aldehyde 
begins with the formation of free radicals as a result of binole-
cular reaction of acetaldehyde with oxygen. 
CH^CHO + 0^ • " > CH^ CO* + HO* 
Such photoinduced binolecular process have also been 
12 
observed with compounds containing carbon-nitrogen double bond 
1^  However Okada has snown th;it U- Acyl phenyl keti.nines 
underf.o saturation of C-N double bond when irradiated in isopro-
panol. 
PhCR = KCOR ,, %n^^ PhCHR - IMCOR Hep'-HUH 
14 
Similarly Toshima and others have shown tl-iat in solutions 
of hydrocarbons the carbon-nitrogen double bond generates a n i t r o -
gen radica l and the other rad ica l i s formed from the solvent. This 
demonstrates tha t the carbon-nitrogen double bond may produce a 
ni t rogen free rad ica l provided there i s a source of free r ad ica l , 
then i t i s followed by the adduct being formed a t carbon, 
OH h^ .-. • I 
Ph^C = NCOMe PhC N ^ =^^^ CMe + PhCH^ Ph^C - NHCOKie 2 PhMe 2 21 
CH2Ph 
this proposal is not very dissimilar from the step (I) of the 
mechanism proposed by us, namely, 
us 
» H^O^ + K-^ = N - R' - ^ ^ R - C - N - R ' + H 
H 0 - OH 
Although it can be disputed that the irnines used by 
Toshima and others did not contain a ternary hydrogen and there-
fore generation of free radical at carbon was inhibited, but at 
the same time it should also be noted that the carbon of the C-N 
double bond is crov/ded by the presence of two phenyl groups and 
inspite of that an adduct has been reported. 
Fury and Kan have studied the photoinduced hydrolysis 
of schiff base in isopropanol medium and they have reported that 
C-N double bond gener-stes a free radical at nitrof^ en with an 
adduct being formed at carbon. The mechanism is produced as under 
2 2 I [ __: ^ 
or I I 
OH OH OH PhNH. 
therefore, we arc satisfied that the initiation step in the photo-
oxidation o:' scniff bas^ proposed by us is reasonaly justified and 
is supported by current literature and the observed kinetic para-
m.eters. 
The rate of tiie photochemical reaction is not expected to 
depend on temperature if the products are formed directly from the 
energised particles cenerated by the absorption of the photons in 
the n-ite determining step. It is well knov/n that the energy of 
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electron excitation of the molecules is of a much higher order 
as compared to the mean thermal energy, v/hen the temperature of 
the reaction mixture medium is changed. The rise of temperature 
by 20°C or so leads to a growth in the average thermal energy 
by not more than 5 KJ/mole, whereas the energy of electronic 
excitation is in the range of 430 KJ/mole. For this reason it is 
to be expected that photolysis processes v/ould not significantly 
depend on temperature. However, if the rate of photochemical 
process depends appreciably on the temperature, then it is indica-
tive of the fact that the absorbed quantum is not sufficient for 
the formation of the activated complex, or alternatively, the 
activated complex is formed in a non-radioactive dexitation pro-
cess from the energised molecules. The energised molecules are 
most probably in such a case give rise to the formation of the 
complex throLit^ h a collision process. In our case also, it is 
observed that the rate of the reaction to appreciably changed with 
temperature and therefore it is most likely that the rate deter-
mining step is a bimolecular process involving energised molecules 
produced by photon absorption. 
It is difficult to give any specific interpretation to the 
temperature dependent parameters in a photochemical process. 
However, on the examination of enthalpy of activation, it is found 
that the photodecomposition of H^Op is energetically an unfavour-
able process. The overall ^G of activation is also relatively 
48 
high. The comparison of enthalpy of activation of halogen 
substituted schiff bases with the unsubstituted schiff base of 
benzaldehyde and aniline shows that there is a marked increase in 
the 4 H^ for halogen substituted schiff bases. 
This could be due to the composite effect of inductive fac-
tor as well as the resonance factor observed in the case of halogen 
substituted aryl compounds. It appears that the activation process 
is severly restricted by the inductive.effect and is marginally 
favoured by the resonance factor. This is why A H^ is highest 
for chloro substituted schiff base. Because in this particular case 
inductive effect is largest. Flowrever, in the cases of bromine and 
iodine substituted schiff bases, the negative effect of the induc-
tive f'jctor -Mi'A r-.^l itively great ^r positive effect of the resonance 
factor reduces tne AH . This m:iy account for the following order 
of tho v.. J UPS of enthalpy of activation ^K 
CI ,„ > I ,^. y Br ,T, / oB 
OD OD ob 
However, the entropy of activation is apparantly a more complex 
factor. It appears that in the case of unsubstituted schiff base, 
the energy required for the formation of activated complex is much 
low, but the activated complex is accompanied by large decrease 
in entropy and, therefore, thermodynamically represent a less 
probable state. However, it is wiot possible to discuss the complete 
nature of the activated complex on the basis of these investigations. 
ii 
On comparison of decrease in entropy of activation it 
will be dale to assume timt it has only marginal effect on the 
halocen suDstituted schiff bases. The activation parameters o! 
are, 
benzaldehyde substituted schiff bases/ more or less, similar to 
those o.^  the vinsubsti tuted scliiff base. As we have assumed that 
the rate tietermining pi'ocess is a bimolecular process, leading to 
the formation of free radical at nitrogen and an adduct at carbon, 
the prot'jund effect of substituted anilines on the activation 
i^ arameters clearly supports the assumption that the free radical 
is beir.g forried at nitrogen and due to the ''ormation of an adduct 
at carbon any inductive effect operating in the substituted group 
in ll'.e benzaltichyde is not coarjunicated to the carbon-nitrogen 
double and therefore has no effect or very little effect on rate 
as v:vli as on the activation parameters. The formation of free 
radic :1 .-it car-bon and an adduct at nitrogen should have an opposite 
effect on the activation parameters, because the added group on 
nitrogen would rather block the inductive effect or the resonance 
effect originating from the aniline ring to pass on the carbon 
nitrogen double bond and also the approach of a free radical in 
one form or another (HO^, H ) will be hindered if the electron 
density on nitrogen is greater. Therefore the enthalpy of activa-
tion should have been lowest in the case of chlorosubstituted schiff 
base and not the other way. These observations clearly demonstrate 
that our assumptions about the step (l) of the mechanism is fully 
justified. 
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Summary 
Photochemical processes involving C=N bond have been 
studied in detail. Taking this fact into account, it was 
decided to study photooxidation of the schiff bases by 
H„0_ in isopropyl alcohol - water medium. A survey of the 
literature revealed certain interesting features. It was 
found that schiff bases have been the subject of numerous 
studies but most of them involved only the hydrolysis of 
schiff bases. The schiff bases taken for such studies were 
very complicated in nature, and in most of the cases the 
self photooxidation of schiff bases have been studied, while 
for the present study, we have used the schiff bases which 
were easily synthesised in the laboratory itself and photo-
oxidations were carried out using HpOp as oxidant, which 
revealed many interesting results described in the thesis in 
detail. 
Kinetic investigations have been carried out for the 
hydrolysis of 2-hydroxy benzalaniline in ethanol- water mixture . 
The rate of hydrolysis was followed spectrophotometrically at 
430 nm. The rate was described by the equation 
k = / 2.3 xe/t (2a- xe)_7log /"axe+ x(a-xe)_7//~a(xe- x)J 
'52 
The activation energy and heat of reaction were also 
determined for the reaction. 
Few workers prepared PhCH : Nph and 0-OH C^H^CH : NPh (1 ) 
2 
and hydrolysed them photochemically . In the thermal hydroly-
sis of (1) in alcoholic solution containing h,T/o H2O, 0 or air 
retarted the hydrolysis, (I) was hydrolysed quickly in the 
presence of UV light. The quantum yield of photohydrolysis was 
increased by decreasing the wave length of the light. The 
quantum yield depended on the colored form of (I) in which H 
from OH migrated to N. 
The mechanism of hydrolysis of schiff bases has also been 
3 
subject of many studies. In one such study , the pH dependence 
of the kinetics of the hydrolysis of pHCH:NCgH^X /"l, X,= pOMe, 
H, Tr-Cr(CO),, P-CN, m- CN_7 and the schiff bases (ll), (ill), 
(IV) and (V) indicated that the rate determining step in acid was 
attack by H O on protonated base. In weekly basic media HO 
.attacked the protonated base, while in strongly basic media HO 
attacked the free base. The substituent effect on the hydrolysis 
of (1) and the effect of the electronegativity of the pyridyl 
group on the hydrolysis were also discussed. 
Mechanism of oxidation of schiff bases to oxaziranes 
4 
by Peroxy acids in various solvents has been studied , They 
suggested a concerted mechanism pictured as nucleophilic dis-
53 
placement of the C=N bond of the schiff base on the peroxy 
oxygen. The mechanism, suggested by these authors involved oxi-
dation of schiff bases to oxaziranes by peroxyacids. The over-
all reaction resembled to the oxidation of alkenes to epoxides. 
5 
It has also been predicted by Edwards that the oxidation 
of C=N with peroxy acids would be nucleophilic displacement on 
oxygen through a cyclic transit ion s ta te . 
Photoreduction of compounds containing C=N double bond 
6 
by alcohols, amines and hydrocarbons has been studied in detail . 
The compounds selected for such studies were mainly Benzophenone. 
The reaction sequence was given as, 
RCH2NH2 • RCH - NH • RCH « 0 
R2CHNH2 > ^ 2^ " ^  *• ^ 2^ " ^  
RR'CHNHCHRR' > RR'C= NCHRR' — ^ RR'C = 0 + H2NCHRR' 
study of rates of photoreductions was informative. Primary amines 
'which Cohtained C-H were generally more reactive than the common 
photoreducing a pent. The high reactivity of the primary amines 
was not affected by dilution down to low concentration (1M in 
benzene) allowing ready photoreduction in such solutions for 
synthetic purposes. The reactivity of tertiary amines was marked-
ly in-creased on dilution with benzene. The increased rates in 
dilute tertiary amines correspond to more effective abstraction 
of hydrogen by the excited ketone than from the alcohol and the 
other amines. 
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Alongv/ith schiff bases, the other important reagent 
used for these studies is hydrogen peroxide. A general account 
of properties and important reactions of hydrogen peroxide is 
given in the thesis in detail. A review of the existing litera-
ture revealed that most of the studies conducted with H2O2 are 
mainly concerned with the photolysis of H^Op* 
There are only a few studies concerned with photochemistry 
7 
of the hydrogen peroxide- isopropyl alcohol system . The effect 
of HpOp concentration (O.OI - 0.3N) on photochemical reactions at 
253.7 nm in the system was investigated at 301 + 1 K. The yields 
were determined and the rate constants of HpOp decomposition and 
of the isopropyl alcohol concentrations were determined. In some 
other studies, the effect of varying'concentrations of isopropyl 
alcohol on photolysis of aqueous solutions of HpOp was investi-
gated , It was found that rate of photolyses and yields of bi-
products (Fie2C0 and 4C0H) in the irradiation of O.OIK1 H^O^ by 
2537 A Hg line in the presence of 0.005- 0.1M isopropyl alcohol 
increased with light intensity, temperature and isopropyl alcohol 
concentrations. A possible mechanism on the basis of these 
findings has been discussed. 
The general method of preparation, and purification of the 
schiff bases-used in the present study is descrined below: The 
desired quantity of the benzaldehyde and aniline was taken in a 
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conical flask containing few ml of acetic acid. It was ensured 
that two compounds have mixed in equimolar ratio with vigorous 
shaking and if need be, the contents were refluxed by slow 
heating on water bath. The TLC was taken to ensure the comple-
tion of the reaction and also purity of the compounds prepared. 
Now the contents were transferred to another conical flask 
containing excess of ice-cold water and solvent ether. The 
ether layer was separated and to this a little sodium sulphate 
was added for dehydration. Now the contents were filtered and 
the solvent was evaporated by slow heating on water bath. The 
solid compound was then crystallized in order to have it in its 
extra pure forum. For this purpose, it was dissolved in a suit-
able solvent (in which it was not highly soluble). The contents 
were kept on water bath so that the volume shluld be reduced to 
one- third of the original quantity. The contents were kept at 
room temperature for overnight or till fine crystals were obtained. 
Solvent v/as filtered off and the crystals were collected and 
melting point was taken in each case, which being very sharp 
further confirmed the purity of the compound. The compound pre-
pared as above was then used for carrying out further studies. 
Product Analysis:- (a) Procedure for separation of product 
from the reaction mixture. 
The progress of the reaction was monitored on TLC plate 
developed in 80% Benzene, 20S^  petroleum ether and a drop of 
methanol. V/hen it was found that all the unreacted schiff 
base has been transformed into a single product. The reaction 
mixture was taken in a flat bottom flash and evaporating the 
solvent in a reduced pressure temperature controlled heating, 
the product was collected and crystallized. The melting point 
was noted and the product was characterised by IR, NI4R and mass 
spectral analysis. 
(b) The IR spectra showed distinct strong bands for N-N and 
N-0 at IAOO and 1050 cm respectively in conjunction, with the 
NMR spectra, which exhibited the protons of distributed benzene. 
It further sug^ -ested a dimeric product containing haloaniline 
moiety (only in case of halogen substituted anilines, which v/as 
confirmed by +Ve beistein test of schiff bases) I'fess spectra of 
these products display molecular ion peaks at the expected e/m 
values, which also substantiated the presence of the dimeric pro-
duct identi Tied and proposed in the mechanism described in the 
following pages. 
Kinetic studies: 
The kinetic studies were carried out keeping the concen-
tration of the substrate much hifher than the oxidant, at three 
different temperatures. It was found that a plot between log 
/_ oxidant_7"vs time was linear, k , were calculated from the 
slopes of these straight lines. V^ hen these k , (min ) were 
ODS 
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plotted against the schiff tase concentrations, straight lines were 
obtained showing that the reactions obey first order with respect 
to schiff base concentration. The slope of these lines gave 
k^Cmole" Imin"''). These k were used for the evaluation of acti-2 s 
vation parameters. 
The investigations show that the photooxidation of 
schiff bases follow pseudo first order kinetics throughout the 
progress of the reaction. The intercept most probably signifies 
the photoself decomposition of H^O^ which is taking place as a 
minor side reaction. It is also observed that hydrogen ion 
concentration has no effect on the reaction rate. The over all 
rate expression may be written as 
- d ^ H 0 7 
£-£:L_ = ^"k^ +k2(s.B)_7/"H202_7 
dt 
The photodecomposition of H^Op is known to be initiated 
by, 
H^O^ U HO2 + H* (ref. 9 ) 
The value of k^  compared well with the intercepts obtained 
earlier and hence there appears to be no doubt that self photo-
decomposition of HpO^ is taking place as a minor side reaction. 
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The o v e r a l l r e a c t i o n sequence may be given a s : 
i ) R'-C = N - R + H2O2 —!—^ R ' - C H - N R + H ( r e f . 10) 
H OOH 
i i ) R ' - CH - N R + H^O^ - ^ R ' C H - m + H2O + HO* ( r e f . 1 1 ) 
OOH ^ 0 
i i i ) R'CH - NR + H* R'CHo + x^  ^ ONR 
^ 0 
I v ) R'CH2 +'H02 - 9 ^ R'CH^OH + i 0. 
v ) 20NR 0(NR)^ + i 0 , 
2R' - C= N- R + ^H^O^ • 2H2O+ 2R'CH20H + 3/2 02 +0 ( N R ) 2 
H 
The mass balanced equation of the reaction may be 
written as: 
4R'- C= N- R + 8H2O2 —•4H2O+ 4R'CH20H+ 3O2+ 20(NR)2 
H 
Accordingly, 3 moles of oxygen should be evolved for 8 moles 
of H2O2 consumed but it is observed and discussed that the evolu-
tion of ©2 gas is trapped in the isopropyl alcohol medium. 
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It has also been described that the initiation step (1) 
does not involved a radical from HpOp giving rise to photo 
oxidation of schiff base. It is also found that the presence of 
electron releasing group in either ring renders nitrogen a basic 
character and helps in oxidation. The epoxide shown in our 
mechanism has also been reported in earlier studies and it further 
12 
confirms the mechanism proposed by us . The formation of radical 
13 
at carbon has also been shovm by Ohta and Baum . On the basis of 
these and other studies described in the thesis in detail, it 
appears reasonable that the step (l) of the mechanism is highly 
probable justified, and is supported by current literature and 
observed kinetic parameters. The dependence of rate on tempera-
ture and the activation parameters of each and every reaction is 
also discussed in detail. 
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